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FOB A HIGH-LEVEL LOCK CANAL. 

The letter of President Roosevelt, transmitting to 
Congress the report of the Board of Consulting Engi- 
neers on the Panama Canal, together with the report 
of the Isthmian Canal Commission and letters from 
Secretary Taft and Chief Engineer Stevens, marks an 
important step in the settlement of the vexed ques- 
tion of the type of canal which is the best suited to the 
conditions at the Isthmus of Panama. The letter of 
the President leaves no doubt whatever that he is 
strongly in favor of a high-level lock canal. Further- 
more, an analysis of the vote taken both by the Board 
of Consulting Engineers and by the Isthmian Canal 
Commission, to say nothing of the individual opinion 
of the Secretary of War, and the present Chief Engi- 
neer of the Canal, establishes the fact that the judg- 
ment of the majority of American engineers is in 
favor of a lock canal. 

On the other hand, we must not lose sight of the fact 
that, if we take toll of the strictly engineering opin- 
ion of the many able minds that have been requested 
or appointed by the President to give their ripe judg- 
ment on this question, we find that a majority have 
given their vote in favor of a canal at sea level. 

Thus, of the thirteen members of the International 
Board of Consulting Engineers, eight report in favor 
of a sea-level and five in favor of a lock canal; while 
of the six members of the Canal Commission, five are 
in favor of a lock canal, and one in favor of a sea-level 
canal. This, on the face of it, would show a balance of 
nine for and ten against a canal at sea level; but of 
the five members of the Canal Commission that voted 
against the sea-level canal, two, namely, the chairman, 
T. P. Shonts, and the governor of the canal zone, 
Charles E. Magoon, are not engineers. Therefore, the 
strictly engineering vote will stand nine in favor of a 
sea-level canal, and eight against it; and of these nine 
three are American engineers. Among the American 
engineers the opinion stands three in favor of the sea- 
level canal and eight in favor of a high-level canal 
with locks. 

The majority report of the Board of Consulting En- 
gineers recommends a canal at sea level with one tidal 
lock, having a bottom width of 150 feet, enlarged to a 
bottom width of 200 feet where the slopes are nearly 
vertical, and with a depth of 40 feet. The estimated 
cost is $247,000,000, and the estimated time of con- 
struction twelve to thirteen years. The minority re- 
port, which is indorsed by the Canal Commission and 
by President Rcosevelt, calls for the construction of a 
lcck-and-Iake canal, embodying many of the features 
of the Lindon W. Bates plan as published in the Scien- 
tific American, February 3, 1906. It contemplates the 
erection of an enormous dam at Gatun, 7,700 feet in 
length, 135 feet in height, and to contain 21,200,000 
cubic yards of material. There will be a 500-foot wide 
channel at sea level from the Atlantic to this dam, 
where there will be built a double flight of three locks, 
by which vessels will be lifted into the huge artificial 
lake, 85 feet above sea level, formed by the dam. The 
waters of the lake will spread over a vast area, and 
will back up through the valley of the Chagres, afford- 
ing unrestricted navigation (that is, navigation inde- 
pendent of the channel) for a considerable part of its 
length. Its waters will extend through the Culebra 
divide, in a cut 200 feet wide, to Pedro Miguel, where 
descent will be made by a lock with a 30-foot lift to 
another lake formed by the creation of a dam in th( 
valley of, the Rio Grande. From this lake, which will 
be at level 55, descent will be made by a double flight 
of two locks to Panama Bay. The canal will have a 
minimum depth of 45 -eet, and it is estimated that it 
can be built in nine years at a cost of $140,000,000. 

The majority of the board of Consulting Engineers in 
their report say: "First and foremost, it is essential 



that the Panama Canal shall present not merely a 
means of inter-oceanic navigation, but a means for 
safe and uninterrupted navigation. It is therefore evi- 
dent that the canal ought to be formed in such a man- 
ner that the course thereof shall be free from all un- 
necessary obstructions, and that no obstacles shall be 
interposed in that course, whether temporary or per- 
manent, which would by their nature be an occasion 
of peril and of detention to passing vessels, and more 
particularly to vessels of the great size which the Pana- 
ma Canal is (in accordance with the provisions of the 
law of Congress) designed to accommodate." It is be- 
cause the majority of the Board consider that locks 
and locking operations present risks and delays, that 
they favor, in spite of its greater cost and longer time 
of construction, the sea-level canal. The minority of 
the Board favor a lock canal, because they believe 
it would have a greater capacity for traffic; would 
offer greater safety and speed for ships because of 
the deep-water navigation in the lakes; and would 
involve less time and lower cost of construction. 

There is no denying that the economy and quickness 
of construction of the lake-and-lock canal, and the 
fact that much of the navigation would be in deep 
water, render the lock project decidedly attractive. But 
— and we wish to draw the attention of everyone that 
shall discuss or vote upon this all-important subject 
during the next few months, to the serious nature of 
the doubt — is any one able to state with certainty that 
an earth dam, 7,700 feet long and with a head of 85 
feet of water bac't of it, can be built to stand on the 
treacherous foundation of the alluvial substratum of 
the Chagres valley at Gatun? We have just com- 
pleted the reading of the late Chief Engineer Wallace's 
examination before the Senate Committee of Investiga- 
tion, in which he gives it as his opinion, based upon 
the elaborate borings, that the conditions for dam 
foundations at this point are unsuitable, the substrat- 
um being an alluvial deposit, in places pervious to 
water, and extending down 256 feet before firm bottom 
is reached. Before any final appropriations are made by 
Congress for a canal whose existence will depend ab- 
solutely upon the integrity of this colossal dam, it 
must be proved beyond a shadow of a doubt that so 
unsuitable a foundation can carry such a stupendous 
structure under the great head of water proposed, and 
do so, not merely for the present generation, or the 
next, but for all time to come. 



THE TRENCH METHOD OF TUNNEL CONSTRUCTION. 

It is not unlikely that the well-known method of 
excavating subaqueous tunnels by means of the Great- 
head shield will, under certain conditions, be aban- 
doned in favor of a new method which offers very ma- 
terial advantages both from the constructive and the 
operative point of view. We refer to what is known 
as the trench system of construction, which was first 
adopted in a modified form by Mr. McB'ean, the con- 
tractor for the Harlem River tunnel on the easterly 
branch of the New York Rapid Transit Subway. By 
reference to the illustrated article published in the 
Scientific American of October 31, 1901, it will be 
seen that the tunnel was built by dredging a trench 
in the river bottom and building within it a water-tight 
chamber, from which the mud was removed by the 
usual pneumatic method, the concrete tunnel being 
built within the rectangular prism thus provided. 

We now learn that an improved application of the 
trench method is likely to be employed on the im- 
portant two-track tunnel, which is to carry the main 
line of the Michigan Central Railroad beneath the 
Detroit River. The work will be of a magnitude and 
importance that will rank with that of the tunnels 
which are now being built by the Pennsylvania Rail- 
road beneath the North River/ The new method of 
construction, however, which has been proposed by 
Mr. W. J. Wilgus, the vice-president of the New York 
Central Railroad, differs from that of the North River 
tunnel in the fact that while the former is being driven 
by the Greathead shield, the Detroit River tunnel will 
be constructed entirely in a dredged trench. Moreover, 
1he plan that is proposed will be a marked advance 
upon the one used for the Harlem River tunnel, inas- 
much as the twin concrete tunnel will be built imme- 
diately in the trench, without the use of any form of 
cofferdam or the driving of a single foundation pile. 
The extreme simplicity, security, and low cost of the 
system, coupled with the fact that it is proposed to 
apply it on a work of such magnitude, will constitute 
this one of the most interesting pieces of subaqueous 
tunnel work ever attempted. 

In the specifications upon which bids will be asked, 
there are four alternative designs presented, three of 
which are modifications of the trench method, while 
the fourth is the usual shield system. The profile of 
the crossing shows that for nearly 3,000 feet the twin 
tunnel will extend below the Detroit River, with ap- 
proaches on easy grades at either end, which together 
will aggregate a length of about 10,000 feet. The 
trench method of construction will be adopted upon 
the stretch of tunnel lying immediately below the 
river. Briefly stated, it will consist in dredging a huge 



trench through the mud and clay of the river bottom, 
and filling it with a monolithic mass of concrete, the 
tunnels being formed in the mass by means of tempo- 
rary timber tubes, which are knocked down and re- 
moved after the concrete mass has set. In more detail 
the proposed method is as follows: The bottom of the 
trench will first be covered with an 18-inch layer of 
large stones and rock. Upon this will be deposited, 
from the temporary working platforms, a two-foot bed 
of concrete which supports, in turn, two lines of sad- 
dles, one on the axis of each tube. On the saddles are 
placed, end to end, large timber cylindrical forms 22 
feet in diameter and from 50 to 500 feet in length. 
These forms are closed at their ends, and when they 
are placed in line upon the saddles, a space of about 
four feet is left between each section, for the purpose 
of dividing the tunnels into separate chambers. When 
the two lines of forms have been completed for a speci- 
fied distance, concrete will be deposited in the trench 
and around the tubular forms until it has been brought 
up to a level corresponding to a depth of 41 feet below 
mean water level. The wooden forms will be sur- 
rounded with a waterproof covering, either of %-inch 
sheet steel, or of some of the well-known types of 
waterproofing. After the concrete has had time to 
thoroughly set, the end chambers will be entered and 
the forms knocked down and removed, leaving two cir- 
cular tunnels 22 feet in diameter, whose length will 
be determined by the position of the first of the dia- 
phragms or division walls of concrete, by which the 
tube is divided into working chambers. The inner con- 
crete tubes of the tunnel proper, about two feet in 
thickness, will be then built in place, these walls being 
formed with steel reinforcement in the usual well- 
known manner. When these inner linings or tubes 
have been completed to the first bulkhead, the latter 
will be broken through and the work of lining carried 
into the next section, this being repealed until the 
whole distance below the river has been traversed. 

The advantages of the proposed method of tunnel 
construction are very material, and affect practically 
every side of the question. There is, in the first place, 
a large saving in the time of construction and in the 
first cost of the work. The risks incidental to all 
tunnel construction are also reduced to a minimum- 
Finally, from the standpoint of subsequent operation, 
there is the great advantage that the tunnel can bo 
built very much nearer to the surface of the river bed, 
and, therefore, the traffic does not have to be lifted 
from so great a depth, as the trains are hauled up to 
surface grade. If the great Detroit River tunnel be 
successfully carried through on the lines indicated, we 
shall look to see a very extended application of the 
trench method. Indeed, it seems to us that, as an 
alternative method of constructing tunnels beneath 
the North River, it will become, if it is not already, 
a subject for careful consideration. 

■»■»■» 

DISTILLATION OF GOLD. 

Gold has long been considered one of the most diffi- 
cult metals to vaporize; in fact, the only known means 
of accomplishing this is the use of the electric spark. 

Prof. Henri Moissan, however, showed as early as 
1893 that gold is rapidly set boiling in the electric 
furnace, as much as 40 grains of the metal being dis- 
tilled in the time of a few minutes. He recently re- 
sumed his experiments in this direction, and an ac- 
count of these is found in a communication to the 
French Academy of Sciences. The metal is shown to 
boil readily in the furnace at a temperature of 2,400 
deg. C, 100 to 150 grains being converted to the gase- 
ous condition within two or three minutes. By con- 
densing the vapor on a cold body, either filiform gold 
or small cubes of crystallized gold are obtained. Like 
copper, gold at its boiling temperature is found to dis- 
solve a small amount of carbon, which is freed again 
in the shape of graphite at the moment of solidifica- 
tion. 

Gold is, however, less volatile than copper. In fact, 
when heating both metals under the same conditions, 
the latter is found to boil in a much shorter time than 
gold. The chemical properties of distilled gold are 
identical with those of hammered gold or of melted 
metal reduced to a fine powder. There is thus no 
indication of the existence of an allotropical modifica- 
tion of this metal. 

Moissan also investigates alloys of gold and copper. 
There being no definite compounds of these, the copper 
is found to distill before the gold, and the same is true 
of gold-tin alloys, which were next studied. When 
collecting a large amount of the vapors given off from 
a boiling gold-tin alloy, the tin is found to burn at 
contact with the atmospheric oxygen, yielding tin ox- 
ide of a purple color, due to the fine gold dust con- 
densed at its surface. This is nothing else than pow- 
der of Cassius. The same method can be used to ob- 
tain purples with different oxides, such as silica, zir- 
conium, or magnesium oxide, lime, and alumina. The 
boiling point of gold, while higher than that of cop- 
per, is found to be lower than the boiling point of 
lime. 
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THE HEAVENS IN MARCH. 

BY HENRY NOKK1S KUPSELL, PH.D. 

The very clear evenings which sometimes occur at 
this season of the year give us our best chance to see 
what is really the largest, though one of the least 
known, parts of the solar system — the zodiacal light. 
Anyone who looks westward on a clear, moonless 
evening, as soon as it has become really dark, and 
the twilight has faded from the west, will see that 
the background of the sky is brighter in some places 
than in others. By glancing rapidly across from south- 
west to northwest, he can easily satisfy himself that 
this brighter region has the shape of a slowly tapering 
cone, with its base on the western horizon, above the 
sunken sun, and its apex lost in the Milky Way, be- 
yond the Pleiades. This light is fully as bright, in its 
lower portions, as the Milky Way itself, but differs 
from it in character, being quite soft and uniform, 
while the Milky Way, even to the naked eye, is patchy 
and full of faint specks of light. 

That this light has its origin in our own system, and 
not among the stars, is fully proved by its characteris- 
tics. In the first place, it lies along the plane of the 
earth's orbit (which nearly coincides with those of 
the other planets), and this alone would lead us to 
suspect a solar origin. But the conclusive proof is 
that it moves with the sun, appearing always in those 
constellations that lie near the horizon after sunset. 
Since it lies in the plane of the ecliptic, these constel- 
lations are always members of the signs of the zodiac 
— whence its name. 

In the tropics, the zodiacal light is visible at all 
seasons of the year, after sunset and before sunrise. 
But in our latitude it is only well visible when its 
central line rises most steeply from the horizon, and 
this happens in spring for the evening light, and in 
autumn for the morning. 

In very clear skies, it is possible to see that the 
cone of light does not run out to a point at all, but 
extends quite across the sky as a faint, narrow band, 
which connects the brighter portions visible in the 
evening and the morning. 

A very satisfactory explanation of these facts is 
given by the hypothesis that the sun is surrounded by 
a great swarm of meteorites, shaped something like a 
convex lens, which lies about in the plane of the 
earth's orbit, and whose thin edge extends somewhat 
beyond the earth. It is the light reflected by these 
meteorites that we see. 

This accounts for everything. The light grows 
wider and brighter toward the sun, because there are 
more meteors there, and we look through a greater 
thickness of the swarm. The thin edge, projecting be- 
yond the earth's orbit, gives us the faint zodiacal band 
which connects the brighter portions of the light, and 
the whole affair must obviously follow the sun in its 
apparent motion through the heavens. A further con- 
firmation of this theory has recently been provided by 
Prof. Newcomb, who, observing from a high mountain 
in Switzerland, has seen the zodiacal light at midnight 
in the north, and so determined that the widest part 
of the region- of meteorites extends about 30 deg. from 
the sun. 

How big these meteorites are we cannot say. They 
cannot be large bodies, astronomically speaking, for 
if they were more than a few miles in diameter, they 
would be visible separately in our telescopes. 

But beyond this we cannot go. It is probable that, 
like the meteorites which strike the earth from time 
to time, they are of all sizes, from many tons weight 
to grains of sand. 

THE HEAVENS. 

The evening skies in March are very fine. Starting 
in the west, we see Taurus, still at a good altitude, 
which, besides Aldebaran and the Pleiades, now con- 
tains Jupiter, the brightest object in the sky. To 
the left of it is the splendid Orion, and farther on, in 
the southwest, is Canis Major, marked by the superb 
Sirius, and an irregular cross of bright stars further 
south. Higher up is the isolated bright star Procyon, 
in Canis Minor, and above this is Gemini, with the 
two bright stars Castor and Pollux, from each of which 
a row of fainter ones extends toward Orion. 

North of Gemini, in the Milky Way, is Auriga, with 
the very bright yellow star Capella. Below this, still 
in the Milky Way, is the bright group of Perseus, and 
the zig-zag line of Cassiopeia. 

Returning to the south, we see below Sirius, and to 
the left of it, a part of the great southern constellation 
Argo. The sky to the east of the meridian is less bril- 
liant. The most prominent group in the east is Leo, 
marked by the "Sickle" — which cannot be mistaken, 
even by a novice — and by a triangle of bright stars 
below. Between Leo and Gemini is Cancer, notable 
only for the star cluster Praesepe — a fuzzy patch to 
the naked eye, but a group of small stars to a field 
glass. Below this is a small but rather conspicuous 
group which marks the head of Hydra — a huge constel- 
lation which extends southeastward to the horizon, but 
contains only one bright star. 

In the east the larger part of Virgo has risen. North 
of this is Bootes, with the bright red star Arcturus. 
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Ursa Major is admirably displayed high in the north- 
ern sky. The Bear's head and fore-paws have almost 
reached the meridian, while the end of her tail is still 
on a level with the Pole star. Ursa Minor and Draco, 
which lie below, complete the list of the conspicuous 
constellations. 

THE PLANETS. 

Mercury is evening star in Pisces. On the 18th he 
is farthest from the sun, and about this date he can 
be best seen. This is an unusually favorable occasion 
for seeing him, as he is north of the sun, very bright, 
and does not set till about 7:30 P. M. Toward the end 
of the month he gets too near the sun to be well seen. 
On the 27th he is in conjunction with Venus, but both 
planets are too near the sun to be well seen. 

Venus is also nominally an evening star, but she is 
so near the sun that, except at the end of the month, 
she is practically invisible. 

Mars is evening star in Pisces and Aries, setting at 
about 8:30 P. M. in the middle of the month. Jupiter 
is likewise an evening star, being in Taurus, between 
the Pleiades and Aldebaran, and remaining in view till 
near midnight. 

Saturn is morning star, but is too near the sun to 
be well seen. Uranus is in Sagittarius, and rises 
about 2 A. M. on the 15th. On the 29th he is in quad- 
rature with the sun, and comes to the meridian at 
6 A. M. Neptune is in Gemini. He is also in quad- 
rature, on the 28th, and comes to the meridian at 
6 P. M. 

THE MOON. 

First quarter occurs at 4:20 A. M. on the 3d, full 
moon at 3:09 P. M. on the 10th, last quarter at 6:49 
A. M. on the 17th, and new moon at 6:44 P. M. on the 
24th. The moon is nearest us on the 12th, and farthest 
away on the 28th. She is in conjunction with Jupiter 
on the 2d, Neptune on the 5th, Uranus on the 18th, 
Saturn on the 22d, Mercury and Venus on the 25th, 
Mars on the 27th, and Jupiter again on the 29th. 

On the evening of March 2 the moon passes between 
us and the bright star Aldebaran. occulting it for about 
an hour. As seen from Washington, the star disap- 
pears behind the moon's dark limb at 10:30 P. M., and 
reappears at the other side of the moon at 11:30. The 
times will be different at other places of observation, 
but not greatly so for places in the Eastern States. 

At 8 A. M. on the morning of March 21, the sun 
crosses the celestial equator, and enters the sign of 
Aries, and, in the phrase of the almanacs, "spring com- 
mences." 

Princeton, February 19, 1906. 



I8 7 



SIXTY MILES AN HOUR ON THE WATER. 

BY EKNEST AKCHDEACON. 

Builders of motor boats have realized for a long 
time the tremendous difficulties met with when they 
attempt to increase the speed of their craft even 
slightly, in view of the fact that the resistance of the 
water and, consequently, the power necessary to propel 
the boat increases with the usual type of hull as the 
cube of the speed. 

During the last few years it has become possible to 
attain an increased speed with a motor of a given 
power by so shaping the hulls that their speed of 
translation tends to lift them partly out of the water, 
so that when the speed increases the resistance of t!ie 
water increases much less than heretofore on account 
of this lifting of the hull, which, according to some 
constructors, reaches about thirty-three per cent of the 
total displacement of the boat. This is quite the 
dernier eri of motor-boat construction. 

Over two years ago one of my countrymen, M. le 
Comte de Lambert, succeeded in constructing a boat 
which, in place of causing the emersion of about one- 
third of its hull from the water, succeeded in bringing 
the entire hull upon the surface. At this moment the 
resistance to the boat's advance became sensibly null. 
This boat is not a Utopia; it was built and operated 
over two years ago. The principles which its con- 
structor followed were discovered a number of years 
ago by a Swiss scientist, M. Raoul Pictet, who carried 
on dynamometiic experiments of the highest interest. 
These experiments were carried out on Lake Geneva 
with hulls of boats furnished with inclined planes; and 
they demonstrated accurately the phenomena of glid- 
ing and also the invariability of the effort of traction, 
at all speeds, as soon as the gliding was obtained. 

Let us now return to the De Lambert hydroplane 
boat. (This boat was illustrated in the Scientific 
American of October 7, 1905.) The boat is constructed 
in a very rudimentary fashion. It is, according to 
its builder, too heavy and full of defects, as is gen- 
erally the case with a first experimental apparatus. 
Nevertheless, with a 13-horse-power motor, it attained 
a speed of 35 kilometers (21% miles) an hour — a 
speed which was several times taken by official chro- 
nometers. It was two years ago that this boat was ex- 
perimented with without any mishap or serious draw- 
back; and the results of the experiments were given 
to the world. 

It is hard to believe that in view of these results 
motor-boat builders have done nothing as yet toward 



the construction of a boat built on these principles — a 
boat which seemed destined to create a revolution in 
the line of speed craft. 

On the contrary, however, they have been too much 
preoccupied with increasing indefinitely the number 
of horse-power possible to place in their hulls. We 
have actually reached the point of placing 300 horse- 
power in a walnut hull in order to attain a speed of 
31 miles an hour at the most. We are now awaiting the 
500 horse-power motor-boat engine. 

How blind these builders are not to see that with 20 
horse-power and a hydroplane they will attain the 
same speed as is possible with 100 horse-power in 
the regular hull; and that with 300 horse-power — 
I do not dare to predict the speed! 

To continue the discussion in a simple manner I 
will say that a well-constructed hydroplane can be 
made to attain sensibly the same efficiency as an auto- 
mobile. But, in the actual state of the science, a 100- 
horse-power automobile will travel 90 miles an hour! 
Notwithstanding the lack of energy of boatbuilders in 
adopting a new idea, I am willing to bet, and I am 
ready to stick to it, that before September 1, 1907, 55 
miles an hour will be made on the water. And I am 
surely below the truth. 

The theory of the hydroplane, which is, moreover, 
identical with that of the aeroplane, is the following: 

Any inclined plane moving in a fluid, air or water, 
and which has a horizontal movement of translation, 
undergoes an ascending or descending reaction accord- 
ing as the inclination of the plane is ascendent or 
descendent with respect to the direction of travel. 

But, the hydroplane is nothing more than a boat to 
which has been added a suitable series of inclined 
planes. Before starting, the water which the appar- 
atus draws, as well as its displacement, will be maxi- 
mum. As soon as it is under way it will commence 
its movement of ascension, which will only cease when 
it attains such a position that the draft of water be- 
comes zero, and the displacement also. 

With Count de Lambert's boat, the inventor esti- 
mates that as soon as the speed reaches 15 kilometers 
(9.31. miles) an hour, the emersion is already complete. 
Moreover, he states that as soon as this emersion is 
obtained, the effort of traction no longer varies what- 
ever may be the speed. From this we reach the con- 
clusion that the force necessary for the propulsion of 
an emerged hydroplane increases exactly as the speed. 
At very high speeds this theorem will no longer be 
quite exact, since the resistance of the air will not 
then be negligible; but with speeds up to 20 miles an 
hour we are altogether free to neglect this. 

Let us now calculate from these figures what power 
Count de Lambert's hydroplane requires in order to 
emerge completely. We have, evidently, 

x (power sought for) 15 k 

13 horse-power (total power of motor) 35 k 

whence 

13 X 15 

;» = — ■ =5.5 h. p. 

35 
Therefore, the boat used 5% horse-power in order to 
rise from the water at a speed of 9.3 miles an hour, 
after which the increase of speed obtained was ex- 
actly proportionate to the increase in horse-power, i. e., 
in the proportion of 5.5 horse-power to 13. 

It will be easy to construct a boat not weighing as 
much as that of Count de Lambert's (which weighed 
800 kilogrammes, or 1.763 pounds), when fitted with a 
motor of 50 horse-power. Making the calculation in 
the manner as above, we have 
5.5 15 

50 x 
15 X 50 

whence x, = = 136 kilometers (S4.45 miles) 

5.5 
an hour. 

I should add immediately that at these speeds the 
resistance of the air becomes quite important, and, as 
the calculation no longer holds exactly, the figure 
given above must be diminished considerably, although 
it would still remain quite high. 

I believe that I have shown in a satisfactory man- 
ner the immense interest to be had in building and 
experimenting with well-constructed hydroplanes, and 
I repeat that I do not understand the apathy of the 
boat builders. 

I know that the criticism will be made that the 
hydroplane will not work in turbulent water since the 
planes would strike the waves and not glide over them. 
This opinion is not altogether true, as I have found 
from my own experiments with the hydroplane that it 
is not stopped by the waves any more than is an ordi- 
nary boat. — Translated for the Scientific American 
from La Vie Automobile. 



Casein Cement for Porcelain. — Mix 10 parts of re- 
cently prepared casein with 30 parts of soluble silicate 
of soda and 20 parts of similar silicate of potash. — 
Nouvelles Scientifiques, 
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HYDROPLANE BOATS : LATEST TYPE OF HIGH-SPEED 
CRAFT. 

BY WILLIAM M. MEACHAM. 

Under normal conditions the resistance which a boat 

encounters is, in round numbers, proportional to the 

cube of the speed and may be divided into three classes: 

(1) Skin or frictional resistance. (2) Eddy-making 

resistance. (3) Wave-making resistance. 

The power expended in driving a boat is used largely 
in overcoming these resistances and 
is found to vary as the cube of the 
speed. 

The only conceivable method of 
avoiding this condition is to lift the 
boat from the water by a means hav- ■*"" 

ing less resistance than that of the / 

boat when supported by displace- 
ment. The hydroplane offers this so- 
lution, and the following proposition 
aims to set forth its scientific basis, 
and to show that the power required 
to drive a boat on this principle 
varies in a much smaller ratio than 
the accepted formula above recited: 
Given a flat plate, having 
weight which is constant under 
all conditions, deeply submerged 
in water, drawn edgewise, hori- 
zontally through the water, with 
front edge in direction of mo- 
tion, raised at a small angle to 
the horizontal. 

The power applied to the plate 
is divided into two components, 
one of which furnishes the 
supporting force, and the other 
of which overcomes frictional re- 
sistance. 

I have found that the com- 
ponent of supporting force varies 
as the square of the speed. The 
component of frictional resist- 
ance also varies as the square of 
the speed, as demonstrated by ex- 
periments of Toessel and Froude. 
It then follows that if the sup- 
porting force is kept constant by 
reducing the width of the plate, 
across the line of motion, as 
speed increases, the 'notional re- 
sistance of the plate, taken as 
a whole (not as per unit of area), 
remains constant. 

Or, in other words, if the area 
of the plate is varied (in width 
across the line of motion) in- 
versely as the square of the 
speed, the resistance due to skin 
friction and that due to the in- 
clination of the plate will remain 
constant, and the supporting 
force will also remain constant. 
Since the resistance is constant 
and the distance through which 
the force acts varies directly as 
the speed, the power required 
will vary directly as the speed 
instead of as the cube of the 
speed, as would be the case if 
weight was supported by dis- 
placement. 
Such would be the result under 
ideal conditions only. Count de Lam- 
bert, and others, with apparatus sim- 
ilar to that herein pictured, succeed- 
ed in raising the boat out of the 
water at high speed, the hydroplanes 
becoming partially emerged and glid- 
ing upon the surface. Such an ar- 
rangement, however, of large sup- 
porting plates at the surface, serves 
to produce, in considerable degree, 
the very resistances to be eliminated 
and thus, to such extent, to defeat 
the very purpose for which it has 
been designed. 

With the object of substantiating 
the principle of the hydroplane, the 
writer has experimented with sub- 
merged plates. 

The apparatus used was crude, but 
it will be seen from the photograph 
that even at the moderate speeds at- 
tained, not over 15 miles per hour, the 
submerged hydroplanes operated successfully to raise 
the hull of the boat entirely out of the water. 

In the experiment pictured there were but two hy- 
droplanes used, one at the front and one at the stern, 
in size 15 by 30 inches and 18 by 36 inches respectively. 
The balance was preserved by a small outrigger on 
either side. At another time the same apparatus (iden- 
tically) was tested with a load of two men Instead of 



one with the same result as shown. In the latter in- 
stance the total weight, made up of the boat and two 
men, was exactly 550 pounds. By computation it 
will be seen that the total supporting hydroplane area 
was 7% square feet. By careful measurement it was 
ascertained that the water displacement of all sub- 
merged parts was less than three per cent of the total 
weight. 

Special attention is directed to the fact that the 




Longitudinal Section of a Proposed Motor Boat Pitted with Auto 
matically-Adiusted Submersed Hydroplanes. 




Experimental Test of Submerged Hydroplanes. 

The boat, which is being (owed at a comparatively low speed, is shown lifted clear of the water 
by submerged Hydroplanes at the bow and the stern. This type of Hydroplane is said to be 
more efficient than the surface type shown below. 




Diagram Showing Positions Assumed at Rest and in Motion by Motor Boat 
Fitted with Surface Hydroplanes. 




Motor Boat Fitted with Three Surface Hydroplanes of the Type Proposed by 

Archdeacon. 

HYDROPLANE BOATS FOR TRAVELING AT HIGH SPEED ON THE WATER. 



surface of the water was scarcely ruffled, except 
from the regulating plate projected at the front, by 
means of a rigid bar, for the purpose of regulating or 
varying the angles of the supporting plates. The 
plates used in these experiments were excessively large 
on account of the necessity of working at low speeds 
with little power. 

The outline drawings will convey a fair understand- 



ing of an apparatus designed to reveal this principle 
The body of the boat, A, when at rest, is supported 
by displacement at the water-line, J. When the boat is 
put in motion, by the propeller, 77, the regulating 
plates, G C", which have hung submerged, are caused 
by their angle to the line of motion through the water, 
to rise and remain at the surface. 

This lifting of the regulating plate, C, at the front 
end of the boat, causes arm, P, to turn on pivot, d. 
which operates the connecting pieces, 
K, L, and M, and raises the front 
edge of supporting plate, B, which is 
pivoted at Q, causing the angle of 
plate, B, to increase in relation to 
the horizontal. 

The position of plate, B, when boat 
is at rest, and until its position is 
changed by the regulating effect of 
plate, C, is nearly horizontal, being 
curved slightly downward from front 
to back; but as soon as its front 
edge is raised, by the operation of 
the regulating plate, C, as above ex- 
plained, a lifting force is produced 
which, when the speed is sufficient, 
causes the boat to rise. A like result 
is simultaneously accomplished by the 
supporting plates, B' B', at the rear 
end of boat, which are regulated by 
the plates, C" C", in a similar manner. 
The boat is balanced at all times 
by the automatic and immediate ad- 
justment of this rear mechanism. 
The level of the boat from front to 
back is likewise automatically main- 
tained. 

When the boat is put in motion, it 
steadily rises until it has attained 
the maximum speed, at which time 
the body of the hoat is raised entirely 
above the surface of the water, and 
there maintained by the automatic 
adjustment of supporting plates, B B', 
which is accomplished by their re- 
spective regulating plates, C C" ', which, 
still held at the surface of the water, 
have gradually become lower, rela- 
tively to the boat, as the boat has 
risen in and above the water, with 
a corresponding lessening of the an- 
gle of the supporting plates B B', 
which have, finally, at maximum 
speed, come to their position of high- 
est efficiency. 

As the speed may thereafter vary, 
any tendency to sink, because of less- 
ened speed, is immediately overcome 
by the lifting effect of the automatic- 
ally increased angle of the support- 
ing plates, B B', the said angle being 
immediately diminished as the speed 
is again increased. 

This process, repeated, provides for 
indefinite duration, and when, finally, 
the speed is slackened, the gradual 
sinking of the boat is accomplished, 
automatically, by the reverse oper- 
ation of the regulating plates, C C", 
and the supporting plates, B B', by 
which it is brought to a position of 
rest, when it is again supported, as 
at first, by water displacement at 
water-line, J. 

The water-line, 7-7, indicates the 
relative positions of various parts 
when the boat is at full speed and 
maximum height. Letters D D' show 
the hollow, elliptical, supporting 
frames to which the supporting 
plates, B B', are attached, and in 
which the connecting rods, M M' , op- 
erate. Letters £ & show the pivotal 
connections between said rods, M' M', 
and the rear regulating arms, P'T". 
Letters R R show the rudders, which, 
attached behind the rear supporting 
frames 1/ D', are operated by the le- 
ver, G, and cross-pieces, 0, by means 
of a chain. Letter F indicates the 
necessary wood or metal framework 
for rigidly connecting and support- 
ing the rear portion of mechanism. 
The supporting frame, D, at the 
front end, contains, in addition to the 
rod, M, the necessary shaft, gearings, etc., for the oper- 
ation of propeller, 77. 

The supporting plates, B B', it should be noted, are 
connected at pivots, Q Q', at a point in front of the cen- 
ter, so that the upward pressure on these plates while 
the boat is in motion, tends to press them to a 
more nearly horizontal position and thereby operates 
as an unfailing spring against the pressure exerted 
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by the regulating plates, C C". It will 
be understood that in this construction 
no attempt is made to adjust the plates 
in width as speed increases; but the ad- 
vantage of the application of this prin- 
ciple is secured by designing the plates 
for each particular boat for one speed 
only (which is its maximum speed), 
and the lifting force required at other 
speeds (between starting and maximum) 
is obtained by the automatic regulating 
device which gives the plates at all 
times such an angle as is necessary. 

Strange as it may seem, the chief 
obstacle encountered in early experi- 
ments was not to make the hydroplanes 
rise, but to prevent them from rising too 
far, and it was as a means to this end 
that the surface follower, as a regulat- 
ing device, was adopted. By its use 
the boat becomes practically a soaring 
machine and bears the same relation 
to an ordinary boat, in the water, as 
does a soaring bird to a balloon, in the 
air; and this relation holds, also, in 
respect to their skin friction areas. It also possesses 
the following advantages over a soaring machine in the 
air, i. e., it soars in, and its propelling force is exerted 
upon water, which is seven hundred times as dense as 
air, while the displacement of the hull, with its neces- 
sarily large frictional surface, is all carried in the rarer 
medium, air, and above the water, the surface of which 
can be used to effect the regulation of the inclination 
of the supporting hydroplanes. 

Another special advantage of a submerged hydro- 
plane construction is that it will operate 
without hindrance in water sufficiently rough 
to totally unfit a gliding boat. 

The strength of development and success 
will depend, not upon disproving or defying 
any established law, but upon strict applica- 
tion of rational laws and careful attention 
to details. 




THE MOTOGODILLE, OR MOTOR SCULL, APPLIED TO A SHALL BOAT 



the boat so as to form part of the latter, it forms 
an entirely separate mechanism which is fitted 
to the stern of the craft in a few minutes, and 
which permits the immediate conversion of any 
ordinary boat into a motor-driven craft without 
any change whatever in the boat itself. By applying a 
simple socket-piece to the stern with four screws or 
bolts, the propelling apparatus, which fits in the socket 
by means of a pin in about the same way as a steering 
oar, can be immediately installed. The new propeller 
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A MOTOR PADDLE WHEEL FOR SMALL 
BOATS. 

In the accompanying engravings we give 
a side elevation and plan view of a de- 
tachable stern paddle wheel designed for 
the propulsion of small boats, and perspec- 
tive views of the apparatus mounted upon 
a boat. 

On examining the diagrams from left to 
right, we observe, at A, a two-cylinder de 
Dion-Bouton motor of 16 effective horse-pow- 
er; at B, a clutch; at C, a speed reducer; at 
D, a reversing gear; and at E and E' sprocket 
chains connected with the paddle wheel R. 
This wheel consists of paddles inclined at an angle of 
50 deg., small spaces being left, so that the stress is ex- 
erted upon a wider surface than if the paddle consisted 
of a single bow, as is usually the case. As the water 
is easily discharged, it creates no passive resistance, 
and thus a high efficiency is obtained. As this pro- 
peller is designed for Oceanica and has to be actuated 
by kerosene, the only fuel practical in 
that country, a special carbureter has 
been applied. 

With this paddle wheel it is possible 
to carry from 18 to 20 tons of merchan- 
dise at a commercial speed of from 5 
to 6 miles an hour with an output of 
fuel not exceeding 40 ounces per horse 
hour. — Translated from L'Automobile 
for Scientific American. 

•-•-• 

THE "MOTOGODILLE," A MOTOR 

DEVICE FOR PROPELLING 

SMALL BOATS. 

BT THE PARIS CORRESPONDENT OF THE 
SCIENTIFIC AMERICAN. 

An interesting device in the way of 
applying a motor to 
small craft has been 
brought out in Prance. 
The apparatus has 
been designed to afford 
a very simple as well 
as inexpensive method 
of applying a small 
gasoline motor to 
boats. It is nothing 
more or less than a 
power oar and con- 
sists of a motor-driv- 
en propeller which is 
adapted to be placed 
on the boat; but con- 
trary to other appar- 
atus and motors which 
require to be specially 
built and installed in 




ELEVATION AND PLAN OF THE BUCHET MOTOR PADDLE WHEEL 

device, which is known as the "Motogodille," is of extra 
light, simple, and strong construction, and forms a 
single rigid piece having but a single contact with the 
boat. It serves to propel and steer the craft at the 
same time and also to change the speed. The socket 
and the support of the apparatus form a kind of uni- 
versal joint which allows the pilot to raise the propeller 



THE BUCHET MOTOR PADDLE WHEEL SEEN FROM THE REAR. 




SMALL BOAT ACTUATED BT THE BUCHET MOTOR PADDLE WHEEL. 



or to plunge it to the required depth so 
as to vary the speed of the boat, or else 
to displace it to the right or left for 
steering. These movements are all car- 
ried out with one hand and without 
any more fatigue than is felt when us- 
ing a rudder. As the propeller is mount- 
ed on a long shaft and works at a dis- 
tance of 4 feet 6 inches from the stern, 
it runs in comparatively still water and 
gives a much better propelling effect than 
usual. The variable immersion of the 
propeller shows it to work with a flat- 
bottomed boat in very shallow water. 
A speed varying from 5 to 10 miles an 
hour is obtained (according to the size 
of motor which is used) with an ordi- 
nary boat containing 5 or 6 persons, with 
a consumption of 0.3 gallon per hour 
of gasoline. Two sizes are made, one of 
1% horse-power weighing 35 pounds, 
and a second giving 2% horse-power and 
weighing 90 pounds. A very practical 
application of the device is upon sail- 
boats, as it will bring the boat into port 
in case of a calm, and it can easily be stowed in the 
hold. As will be noticed the motor is mounted upright 
just over the main pivot which works in the boat. Back 
of the motor and fixed on the steering bar is a box 
with sliding cover for the battery and spark coil. Above 
it is a cylindrical gasoline tank. 

■ i « i m ■ — 

The Destruction of Files. 
The fly is doomed; the fiat has gone forth, and its 
days are numbered. Doctors have recognized the fact 
that the house fly is not only a nuisance, but 
also a real danger, because it is the bear- 
er of microbes and nastiness of all kinds. 
Fired with the spirit of enterprise, and wish- 
ing to do good to humanity at large, the 
Matin, of Paris, recently offered a prize to the 
discoverer of the most practical and efficacious 
means of destroying these insect pests, and 
thus eliminating one great source of the 
spread of epidemics. 

A pamphlet entitled "Delenda Musca" has 
carried off the prize. 

According to the writer of this essay, very 
few people are aware that the domestic fly 
lays its eggs in cesspools, drains, liquid ma- 
nure, and dung heaps of all kinds. In these 
delectable media the Musca domestica depos- 
its oblong eggs, which are opened by the de- 
tachment of a narrow longitudinal band or 
strip — much in the same way as the blade of 
a knife is opened. The larvae grow with sur- 
prising rapidity, attaining their full size, in 
summer, in eight days' time. One fly may 
give birth to millions of others, as it breeds continu- 
ously for several consecutive months (usually from 
May to October). Assuming that one specimen lays 
200 eggs (containing an equal number of males and 
females) then, as will be seen from an easy calcula- 
tion, in six months' time one hundred thousand mil- 
lion flies will be brought into the world to tease bald- 
headed men and the helpless in gen- 
eral. After showing that it is useless 
to attack the full-grown insect, the 
author seeks some means of destroy- 
ing it while it is in the period covered 
by the laying of the egg to the forma- 
tion of the pupa — just when the in- 
sect is most vulnerable, and is found 
collected together in more or less con- 
siderable quantities. The greatest 
points of attention to this end are cess- 
pools, muck heaps, drains, manure 
heaps, and the like. Arsenic and ar- 
senical compounds should not be used 
for f lhe destruction of flies' eggs and 
larva; in open cesspools in country 
districts, where — too often, unfortun- 
ately — they are in un- 
derground or other 
communication with 
wells, watercourses, 
and springs, which 
might thus get poi- 
soned. Recourse should 
be taken to some sub- 
stance which not only 
dissolves in the liquid 
contained in the drain, 
but which will pene- 
trate right into the 
heart of solid matter. 
This substance must 
be of a nature to with- 
stand fermentations 
and all transforma- 
tions experienced by 
the solids contained 
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in the cesspool, as they are always, In such media, of 
ammoniacal and reductive nature. These reactions 
show that it is useless to employ sulphate of iron, sul- 
phate of copper, etc., for although in the beginning 
these metallic salts might have some effect, they would 
subsequently become changed by fermentative influences 
and lose their eflicacy. The first trials made showed 
that ordinary soda, mixed with ordinary chloride of 
zinc (in the proportion of 5 kilogrammes of each to 
every cubic meter of matter), was quite sufficient to 
kill the larvae and prevent the hatching of further eggs 
laid in the same place during the season. This process 
could, if necessary, be used for stationary, hermetically 
closed cesspools, but it would not do for movable clos- 
ets, sewage tanks, or open drains. Petroleum was then 
tried by the author of the pamphlet in question, in the 
proportion of one liter to every superficial meter; but 
in a short space of time — due probably to the slight 
rise in temperature caused by fermentative processes — 
the petroleum disappeared. This was verified by put- 
ting a stick into the cesspool; if petroleum had still 
been present, it would have left traces ther'eon. Coal 
tar was then tried with much better results, although 
they were still not all that could be desired. The most 
satisfactory results were secured with raw petroleum or 
raw schist oil (residue of distillation). Two liters per 
superficial meter were mixed with water, the whole 
being well stirred up with a piece of wood. This, on 
being poured into a drain or closet, will form a stratum 
of oil which will destroy all the larvae, while, even 
should flies not be prevented from entering the drain, at 
least all the eggs they may deposit will be prevented 
from hatching. This oil is sufficiently consistent and 
tenacious to adhere to the walls of drains, to form a 
coating over solids, and remain attached thereto for a 
long time. This protective layer of oil also facilitates 
the development of anaerobic bacteria which cause the 
rapid liquefaction of solids, thus rendering them quite 
unsuitable as a breeding ground for Diptera. In the 
case of manure heaps this oil may be mixed with earth, 
lime, and fossil phosphates, in which state it is sprin- 
kled (preferably in the spring) over all sources likely 
to tempt young couples of the Diptera family to start 
housekeeping and the rearing of a family. 

♦ i « i * 

Electric Trains for the Simplon. 
It was at first proposed to use steam trains in the 
Simplon tunnel, but afterward the electric system was 
decided upon on account of the high heat of the tunnel 
coming from the hot springs and again because it was 
difficult to ventilate the tunnel and carry off the smoke. 
The administration of the Swiss railroads has lately 
accepted the project of the Brown-Boveri electric firm 
for installing the system of dynamos and rolling stock. 
The traction will be carried out according to the sys- 
tem Which is now in use on the Valtelline road in Italy. 
The hydraulic power of the Videria and the Rhone 
which already served for putting through the tunnel, 
will operate a turbine station and the latter will sup- 
ply current to a number of sub-stations situated some 
30 miles off. In these the high-tension alternating cur- 
rent will be converted to 2,300-volt current for the dif- 
ferent circuits. A dam is now building which will be 
nearly 500 feet long. The head of water is some 30 
feet. The main station contains two halls for the tur- 
bines, 120 feet long, and the dynamo hall lies between 
the two. Each of the turbine halls contains four pairs 
of horizontal turbines. Each unit is laid out for 3,000 
horse-power at a speed of 200 revolutions per minute. 
The turbine shafts pass through the wall and in the 
dynamo room they have the alternators mounted on 
them. These dynamos have a capacity of 1,500 kilo- 
watts and generate three-phase current at 25 cycles. 
Lombard governors keep the speed constant. The 
three-phase current passes to the transformer hall, 
where a bank of oil transformers raise the tension to 
33,000 volts. For the traffic in the Simplon tunnel it 
is intended to use five electric locomotives at first, and 
the electric system is to be extended to all the sections 
of the Simplon road which are operated by the Swiss 
railroads, or a total length of 25 miles. The total cost 
of the electric equipment of the tunnel is estimated at 
$200,000. It is expected to open the new line about the 
1st of May. 



The Current Supplement. 

The current Supplement, No. 1574, opens with a 
summary of the granite industry of New England. Of 
interest to mining engineers are Dr. Kunz's statistics 
on the precious stone industry in 1904, and some data 
on the coal mines of Japan. G. T. Beilby contributes 
a very interesting paper on gold molecules in the solid 
state, giving valuable results of most interesting ex- 
periments. Some analogies are drawn between light 
and electric waves, in an article by Prof. B. Dessau. 
The American Society of Heating and Ventilating En- 
gineers by a strange coincidence happened to hold its 
annual meeting on January 17, 1906. Two hundred 
years ago on this very date Benjamin Franklin was 
born. For that reason the interesting paper which 
was read before the Society on "Benjamin Franklin, 
the First American Heating and Ventilating Engi- 



neer," should prove valuable. The paper is published 
in full. At the opening meeting of the Society of 
Mechanical Engineers, President J. R. Freeman read 
a paper on the safeguarding of life in theaters. The 
paper, which is abstracted, is the result of painstaking 
investigations on the author's part. A simple photo- 
graphic and photo-micrographic apparatus is so clearly 
described and illustrated that any one can construct it. 
Dr. Alfred Gradenwitz writes on a modern testing 
plant for gasoline automobile motors. Some specifica- 
tions of material used in high-speed automobile and 
motor-boat engines are published. A. L. Johnson con- 
tributes an excellent paper on steel for reinforced con- 
crete. 



SPEED AND ENERGY LOSS OF PROJECTILES IN WATER. 

The singular explosive phenomena that are observed 
whenever rapidly-moving projectiles strike liquid 
masses have been investigated of late years by many 
experimenters, and it has been shown that neither the 
revolution of the projectile nor the heating it under- 
goes plays an important part. It has likewise been 
demonstrated that the phenomena are not due to the 
effect of hydraulic pressure, as the vessel does not 
explode until after the bullet has left it. In order 
further to study these interesting phenomena, Martin 
Gildemeister and Hans Strehl (see Annalen der 
Physik, Vol. 18) recently undertook tests to ascertain 
the magnitude of the forces concerned. 

The kinetic energy imparted to the liquid is a maxi- 
mum equivalent to that lost by the projectile as it 
passes through the liquid bulk, the amount immedi- 
ately converted into heat being in all probability very 
small. 

The arrangement used by the authors is represented 
in the accompanying illustration. After first break- 
ing the wire A, the projectile causes the condenser N 
to be discharged through the resistance W, which is 
free from self-induction, the discharge ceasing as the 
second wire B is broken. The time elapsing between 
the two occurrences is calculated from the residual 
charge of the condenser, its capacity and initial charge 
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SPEED AND ENERGY LOSS OF PROJECTILES IN WATER. 

being known. The following law is derived from the 
authors' experiments: 

The loss in velocity of a projectile 'a water is pro- 
portional to the first power, and the loss in energy 
to the second power of the velocity of the projectile 
on entering the liquid. 



A New British Range Finder. 

The British Naval Department has adopted a new 
type of range finder, which is stated to be of great 
value. It is the invention of Lieut. Arthur Vyvyan, 
the details of the mechanism having been carried out 
by Mr. Newitt, R.N., an electrical engineer. The utili- 
ty of this instrument is for automatically transmitting 
the range observations from the fighting control top to 
all the various gun positions on board the vessel simul- 
taneously and automatically. There are a series of 
electric motors, one stationed in the fighting control 
top, and one at each gun position. These motors all 
run at a uniform speed, and when there is any move- 
ment in the one at the fighting top, the others are 
similarly affected automatically. For instance, when 
the officer in the fighting top descries a vessel or ob- 
ject to be brought under fire, he estimates the range, 
and instructs the officer in charge of the motor appli- 
ance. A trial shot is then fired some distance short of 
the estimated distance, say 400 yards.,, The instrument 
is set running for this distance, and by means of an 
indicator and pointer the range is transmitted imme- 
diately to the various gun positions, the instruments 
at which record simultaneously upon their indicators. 
Should the range prove too short, another shot is fired, 
the distance being increased by say one-half the under- 
estimate, viz., 200 yards. The result of this second 
shot will bring the instrument's pointer to about the 
correct range. If not, then another shot is fired, the 
range being again proportionately increased. These 
trial shots only occupy a few minutes, and directly the 
correct range has been obtained by the recording officer 
in the fighting top, all the various gun positions have 
It as well, and firing can be continued without any 
delays. The instrument provides automatically for the 
deflection of the range and the speed of the ship. The 
transmitter has proved completely satisfactory under 
test, the correct range Tleing invariably obtained by 
the second trial shot. It has been perfected during the 
past year, and is now in operation at the gunnery 
school at Whale Island and on board a war vessel, and 
its utilization is to be extended throughout the service. 



A TRIPLE-SCREW MOTOR TORPEDO BOAT. 

The torpedo boat shown under way in our illustra- 
tions is one of the latest productions of the English 
firm of Yarrow & Co. It is an exceedingly speedy 
craft, having excellent sea-going qualities and being 
intended to take the place of the usual steam-propelled 
second-class torpedo boat. The boat is 60 feet in 
length by 9 feet beam, and is fitted with triple screws 
and three four-cylinder Napier gasoline engines — two 
of 120 horse-power for the outer propellers and a 60- 
horse-power engine for the center propeller. The last- 
named propeller is reversible, and it is thought that a 
single reversing propeller is all that is necessary for 
this type of craft. 

In a series of speed trials made recently this boat 
developed a speed of 25% knots when running light. 
This is an advance of 5% knots over what could be ob- 
tained under the same conditions with a boat having 
a steam power plant. The reasons for this increased 
speed are the much lighter weight of the machinery 
(there is probably a saving of some 50 per cent), and 
the form of hull, which, at these high speeds, for the 
displacement of a boat of this type, seems to enable it 
to skim or glide over the surface of the water — a fact 
made evident by the small surface disturbance. The 
power which is usually absorbed in making waves is 
therefore utilized for propulsion. 

A motor boat of this type, if fitted with a revolving 
torpedo tube, could be readily used as a second-class 
torpedo boat, or as a gunboat for coast-guard service. 
On account of its light weight, which does not exceed 
8 tons, it is quite easy to transport such a boat on a 
larger vessel to any part of the world. Regarding the 
cost of such a boat the statement is made that fifteen of 
them could be built at the cost of a modern destroyer. 
For the purpose of defending a port from an attacking 
or blockading fleet, there is scarcely any doubt that 
fifteen small, high-speed motor boats of this type 
would offer a considerably greater means of defense 
than one destroyer of large size upon which the fire 
of a number of guns could be concentrated. 

In line with the construction of this first motor 
torpedo boat for the British navy mention should be 
made of the fact that Mr. Lewis Nixon, who built the 
motor boat "Gregory," that crossed the Atlantic a 
year ago and was subsequently sold to Russia, has de- 
signed and built for the Russian navy no less than ten 
of these small, high-speed craft. These are said to 
have a length of 90% feet and a displacement of 35 
tons. They are driven by twin screws, each of which 
is driven directly by a reversible marine gasoline en- 
gine of 300 horse-power. A speed of 20 knots is obtain- 
ed at 400 R. P. M. of the engines. 

This is a second example which has occurred within 
the last five years of how backward our government is 
in seizing new and worthy inventions as soon as they 
are brought out. The other case in point is the Lake 
submarine torpedo boat, which, although tested and 
found far superior to any other boat of the kind either 
here or abroad, was abandoned and its inventor al- 
lowed to sell it to foreign powers, one of the largest 
purchasers among these being Russia. 



The Color of Water. 

L'lllustration (Paris) gives the following results of 
recent experiments on this subject: 

"After long hesitation, scientific men agree to-day in 
admitting that water physically pure, seen in mass, is 
sky blue. This color is that taken by the white light 
of the sun when absorbed by the water, in consequence 
of a phenomenon the explanation of which would be a 
little long. It is not due to the chemical purity of the 
water, since the sea (which is the bluest water) is also 
that which contains the most salt. Nevertheless, ac- 
cording to Forel's experiments, the matter in solution 
should be the predominant cause of the modification 
of color; upon which act besides the matter in suspen- 
sion, the color of the bottom, and the reflection of the 
sky and of the banks. Consequently blue water is 
pretty rare in nature; a good many seas and lakes 
that give us the impression of this tint are green. The 
water at present acknowledged to be the bluest is that 
of the Sargasso Sea, between the Cape Verde islands 
and the Antilles. The water of the Mediterranean off 
the French coast and around Capri is bluer than that 
of Lake Leman, much less blue itself than that of the 
lakes of Kandersteg and Arolla, in Switzerland. 

"Hitherto they have not exactly determined the re- 
lation between the color of water and its degree of 
purity. The Belgian, Prof. Spring, who has been a 
long time studying this delicate question, has just com- 
municated to the Academy of Sciences at Brussels some 
interesting figures. Pure water containing a millionth 
of ferric hydrate appears brown under a thickness of 
6 meters; a ten-millionth is sufficient for it to be green; 
and, in order that it may remain blue, is needed less 
than a twenty-millionth. As to humic matter, it causes 
the blue coloring to disappear in a quantity less than 
a forty-millionth. The calcic compounds should have a 
great influence upon clarificatio.n, as they eliminate, 
up to a certain state of equilibrium, the ferric and 
humic compounds." 
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Impracticability of Cement Tiles. 

To the Editor of the Scientific American: 

In your issue of the 10th instant of the Scientific 
American is an inquiry for cement tile, by John R. 
Spears. He seems to have overlooked the fact that 
the farm drainage tile is porous, water going through 
its sides the same as through the earth. Cement tile 
might be used for glazed tile, for watertight or sewage 
purposes. Yours truly, 

Wayne, Neb., February 12, 1906. C. E. Bartlett. 



A Centigrade Photometer. 

To the Editor of the Scientific American: 

I was much interested in the article by Mr. Butzing, 
"A Unit for Light Measurements and a Centigrade 
Photometer," in Scientific American of January 27, 
p. 91. His suggestions are very good. I would suggest 
to use a selenium cell in connection with a galvano- 
meter, to indicate the intensity of light on a graduated 
scale, the same as we read the steam pressure on a 
steam gage. This photometer might be either perma- 
nent, intermittent, self-recording, or not. To save cur- 
rent it might be so made that it could be turned on or 
off at will. Of course, this photometer would hardly 
be as accurate as the ones now in use, but for ordinary 
purposes it would certainly be sufficient, and above all 
it would be handy. But I would suggest that zero 
should be absolute darkness, so as to avoid the nuis- 
ance of above and below zero. But make it Centigrade 
by all means. 

Is there any chemical that would make paper per- 
manently a fairly good conductor of electricity, so that 
electricity would pass through it? If paper would not 
do, I could use cloth. Rev. James Walcher. 

Tintah, Minn., January 29, 1906. 
[Acetate of lead, sodium chloride, or carbonate, and 
many other salts dissolved in water and absorbed in 
paper, will render the paper a fairly good conductor of 
electricity. If, however, the paper must be dry, these 
will not answer. Plumbago incorporated in or sur- 
faced upon the paper would perhaps answer the pur- 
pose. The question conveys nothing of the use intend- 
ed, and we are at a loss for an answer. — Ed.] 
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Refractory Lining lor Gas-Enslne Cylinders. 
To the Editor of the Scientific American: 

I have read with a good deal of interest Mr. Howell's 
interesting article on "A Rational Method of Cooling 
Gas-Engine Cylinders." It might be interesting to him 
to know that Mr. C. C. Bramwell, of Hyde Park, Mass., 
tried this system of piston and cylinder construction 
on an air-cooled motor for automobile work on ordin- 
ary lines early in 1901. That part of the cylinder, 
where the packing rings were, was made of steel and 
was un jacketed; the upper part, where the explosion 
and expansion took place, was of copper. 

He found that as far as lubrication, etc., went the 
motor gave him no trouble, but that it was necessary 
to water-jacket the head in order to prevent pre-igni- 
tion. 

It seems to be a generally accepted belief that all 
the good that a water jacket does is to prevent pre- 
ignition and make possible the successful lubrication 
of the cylinder. I have reason to believe, however, 
that when an engine becomes overheated quite an 
amount of the loss of power may be caused by the ex- 
panding of the incoming charge due to its contact with 
the cylinder walls and the residual exhaust gases of 
the last explosion, thus preventing a full charge being 
taken into the cylinder. It can easily be seen that, if 
this is so, the higher the speed of the engine the less 
the loss from this cause would be. The same result 
could, of course, be secured by opening the inlet valve 
late in the stroke. 

Of course, the first thought that comes to one's mind 
on hearing this argument for the first time is the mat- 
ter of the Diesel engine. Now, as a matter of fact, 
the Diesel engine has not nearly as high a maximum 
temperature as the ordinary Otto cycle engine, and 
since an excess of air is always used in this engine 
it is evident that less heat units are developed from 
the combustion of the fuel and therefore there is 
proportionately less heat carried off by the water 
jacket or other cooling device; hence it is only reason- 
able to suppose that the mean temperature of the cyl- 
inder walls is lower, and therefore we would not be 
as likely to suffer from this result of overheating as 
with the ordinary Otto cycle. Furthermore, as in this 
Diesel cycle an excess of air is always used, this effect 
of expanding the incoming charge would probably do 
no harm anyway. 

Mr. Howell, however, speaks about compounding. If 
this were done it would probably be advisable to use 
all the fuel that the oxygen of the air would unite with 
and perhaps to begin the admission of the fuel during 
the last of the compression stroke, thereby departing 
from the Diesel cycle in these two particulars. This 
would be necessary in order to get the highest possible 
terminal pressure so as to get the greatest advantage 
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from compounding. I feel, however, that Mr. Howell's 
estimate of the possible terminal pressure is somewhat 
high and that the advantage of compounding is some- 
what doubtful. Habold H. Bkown. 
Boston, January 25, 1906. 
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Time Signals from Electric Lights. 
To the Editor of the Scientific American: 

In modern life it is quite desirable that the people 
have a simple, inexpensive, and ready method of set- 
ting their clocks and watches to the correct time, at 
least once a day. In many cities and towns in the 
United States the correct time is distributed daily, by 
means of government time signals, telegraphed 
throughout the land at twelve o'clock noon. The West- 
ern Union Building, New York, and the Prudential 
Building, Buffalo, are provided with time balls. The 
ball drops at precisely twelve o'clock. Comparatively 
few of the inhabitants of those cities can make use of 
such signals. These can be seen only from certain 
positions and directions, and at short distances. More- 
over, they can scarcely be seen, at any considerable dis- 
tance, during rain and snow storms. 

It recently occurred to the writer that time signals 
might be transmitted to nearly all the inhabitants of 
cities and towns which have central electric lighting 
stations. The proposed method, in its simplest form, 
may be described as it might be used in a town which 
has only one electric arc lighting circuit. At precisely 
nine o'clock each evening the attendant at the central 
electric lighting station would open the switch for a 
moment. All the arc lights on the circuit would blink 
at the instant of opening the switch. The speed of the 
electric current is about sixteen thousand miles a sec- 
ond, and the time required by the arc in blinking, or 
dying down to a red glow, is perhaps only about a quar- 
ter of a second after the opening of the switch. 

In cities and towns where many electric arc lighting 
circuits radiate from one central station, the attendant 
at the electric lighting station might open the switch 
of circuit No. 1 at nine o'clock in the evening, the 
switch of circuit No. 2 at fifteen seconds past nine, 
and so on, until he had momentarily opened tha 
switches of all the circuits radiating from his electric- 
lighting station. A printed card, in each house, might 
tell the inmates at exactly what time each arc-lighting 
circuit would momentarily be opened, and its lights in 
consequence caused to blink. Instead of printed cards, 
the local newspapers might contain this information 
once for all. 

Time signals might also be transmitted in a similar 
manner on incandescent lighting circuits connected 
with central electric-lighting stations. Where the 
houses are fitted with incandescent lamps, on circuits 
connected with central stations, the convenience of in- 
candescent electric lights as time signals would be 
even greater than that obtainable by arc lights. 

In large stores and factories, it might even be advis- 
able for the attendant at the dynamo to transmit a 
time signal throughout the establishment, at a certain 
hour each evening. All the employes would thus be 
enabled to secure the correct time while engaged in 
their regular vocations. The method might be used 
in order to distribute time signals on railway trains 
and ships. All the incandescent lamps might be caused 
to blink at a certain hour. Hence all the passengers 
might receive the correct time. The attendant at 
either a central station or a local plant might secure 
the correct time for transmission in one of several 
ways: 

1. He might carry a well-regulated watch which 
could be compared with the government daily tele- 
graphic time signal. 2. A telephonic time signal might 
be sent to him from some establishment in which a 
good regulator is already installed, and which is com- 
pared daily with the government telegraphic time sig- 
nal. 3. An electric bell might be placed near the 
switches, and might be in a circuit connected with an 
establishment which contains a good regulator. A 
person in such an establishment might transmit a time 
signal to the attendant at the central station, shortly 
before nine o'clock each night. 4. A clock, synchron- 
ized hourly by one of the telegraph companies, might 
be set up near the switches, in the central electric 
lighting station. 

If possible it would be well to have all the switches 
momentarily opened at nine o'clock, or other suitable 
time. But this would require an attendant at each 
switch; hence it would be impracticable. Perhaps in- 
ventors can devise a form of compound switch, supple- 
mentary to the ordinary switches, whereby one attend- 
ant might cause all the electric lights in all the circuits 
connected with one station to blink simultaneously. 

The residents of a city using such time signals as I 
have herein proposed, would not only be enabled to 
secure the correct time daily, but also they would be 
enabled to regulate their clocks and watches with a 
high degree of accuracy and precision. The user of 
a watch, on leaving the city for a time, would be 
enabled to place more reliance upon his time-keeper. 

In conclusion, it may be pointed out that one or 
more arc lamps can be seen from nearly every bouse 
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in a city, even during heavy rain and slow storms. 
Hence, nearly all the inhabitants might receive the 
correct time each evening, without leaving their 
houses; and, where electric lamps are used in the 
house, the inmates need not even look out of the win- 
dow in order to receive the time signal. Moreover, 
the system, in its simple form, need not cause the 
outlay of a single dollar. James Asher. 

253 Hickory Street, Buffalo, N. Y., February 12, 1906. 



LIGHT POWER BOATS AT THE SPORTSMEN'S SHOW. 
The most noteworthy development at the 1906 Sports- 
men's Show, now being held in Madison Square Gar- 
den, is the application of the gasoline motor to all 
kinds of light craft for the purpose of propulsion. So 
far-reaching is this, that it extends even to St. Law- 
rence skiffs and to canoes. A portable apparatus that 
may be attached to any small boat in a few minutes, 
and which will be found illustrated on page 189, forms 
a further novel method of applying a motor to a light 
boat. 

Among the various light launches exhibited, those 
built of steel are rather prominent on account of sev- 
eral unquestionable advantages — lightness, water-tight- 
ness, and the fact that they are non-sinkable — to be 
had from this form of construction. Two forms of 
small 16-foot launches of this type are shown on page 
193. One of these is constructed of steel strips fast- 
ened together and to the framework by concealed gal- 
vanized steel rivets. As these rivets are not exposed to 
the weather, it is claimed that they can by no possi- 
bility rust and cause the boat to spring leaks. An- 
other form is the smooth-skinned, pressed-steel boat, 
which is made of plates of steel pressed to the proper 
shape in powerful drop presses. The Michigan Steel 
Boat Company's craft is an example of the former, and 
the Mullins Company's boats of the latter construction. 
The Michigan boat, as can readily be seen, is a very 
neat clinker-built launch 16 feet in length. It is fitted 
with an extremely simple, 1%-horse-power, two-cycle 
engine. This engine has a water-jacketed exhaust pipe, 
and a long spark-shifting lever with switch for cutting 
the current. This switch may readily be opened by 
pressing a button with the thumb as the hand grasps 
the lever. If the lever is moved to the other side of the 
center, and the switch released after the motor has 
been allowed to slow down, it will instantly reverse. 
An insulated, spring-pressed, brass block at the base 
of the lever presses against a fiber cam on the crank- 
shaft, and when it rubs over a brass segment in the 
cam, the contact is made for the primary circuit, and 
sparks jump at the points of the spark plug in the top 
of the motor cylinder. The long, spark-shifting lever 
makes it possible to adjust the spark to a nicety, as a 
considerable movement of the top corresponds to a 
very slight advance or retardation of the time of con- 
tact. The crankshaft of the motor is made hollow, and 
the crank is lubricated by grease forced through from 
a grease cup at its forward end. Other grease cups 
lubricate the main bearings. The 2-horse-power motor 
has a 4% -inch bore by 4%.-inch stroke, and develops 
its power at about 500 R. P. M. 

A considerable number of different types of boats 
are made by this concern. Among these are a small 
combination power, row, and sail boat; aluminium and 
steel canoes and ducking boats; a sectional steel boat 
made in two halves, one of which will fit inside the 
other; and a flat-bottom boat which may be folded and 
formed into a trunk. 

In order to obtain a smooth-skinned steel boat, 
pressed steel plates, which have been galvanized and 
put through a special process that prevents scaling or 
cracking of the galvanized surface, are fitted snugly 
over the wooden framework of the hull. The joints 
of these plates are countersunk and riveted in a similar 
manner to the plates of an ocean steamer. They are 
afterward soldered and tested. The hull is consequent- 
ly one piece of smooth steel, and is guaranteed against 
leakage at its joints. The keel is not bolted to the out- 
side of the steel hull, but is inside the boat, being 
placed in a slot pressed into the steel shell for this 
purpose. It is thus protected, and adds great stiffness 
to the hull. The steel shell has a slight movement on 
the framework of the boat, and as the engine is mount- 
ed upon the framework, any vibration which the latter 
receives is not transmitted to the hull, and, conse- 
quently, does not tend to loosen its joints. The engine, 
which is placed in the center of the boat, has an ex- 
haust pipe leading to a tube surrounding the propeller 
shaft and communicating with the water below the 
stern. The exhaust gases and cooling water pass 
through this tube into the water, thus doing away with 
all odor and noise. This under-water exhaust also has 
a tendency to keep the stern bearings lubricated. 

In both these types of steel boats large air chambers 
are placed at the front and rear. These are sufficient 
to keep the boats afloat, even should they become filled 
with water. As they are built of steel, there is no 
danger of their destruction from fire. These qualities, 
together with their durability, make them Ideal craft 
for pleasure or business purposes. 
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A TYPICAL TWO-CYCLE MARINE KOTOS. 

The cross-sectional cut shown herewith gives a very 
good idea of the interior construction of a Lozier ma- 
rine two-cycle engine. This engine may be taken as 
a typical example of the two-cycle type. The piston, 
X (which is fitted with rings, HHH), is shown mov- 
ing downward on the power stroke, being propelled by 
the burning gases in the cylinder, D. The movable 
electrode, E, of the igniter is shown separated from the 
insulated pin, P, which it touch- 
ed and quickly snapped away 
from when the piston was at the 
top of the stroke. Upon the 
breaking of the circuit a spark 
was produced, and this exploded 
the gases. As soon as the piston 
uncovers the port, F, the burnt 
gases will blow out through the 
exhaust pipe (which is water- 
jacketed) by means of their own 
pressure. A moment later, when 
at the end of its downward 
stroke, the piston uncovers the in- 
let port, C, whereupon the com- 
pressed charge in the crankcase, 
B, will expand into the cylinder, 
D, being directed upward by the 
deflector plate, O. The piston 
will then move upward, and com- 
press this fresh charge. At the 
same time it will produce suction 
in the pipe, A, and will raise the 
valve, J, .thus allowing gasoline 
entering through the pipe, K, to 
flow past the needle valve (which 
terminates in the seat of valve, 
•/), and be drawn through the in- 
tervening passages and pipe, A, 
into the crankcase, where it is 
compressed on the next downward 
stroke of the piston. An adjust- 
able screw regulates the lift of the 
valve, J, and the needle valve can 
also be set for the proper amount 
of fuel. At the base of the rod, 
0, is a butterfly throttle valve 
used for throttling the mixture. 
The mechanism which operates 
the igniter is seen on the right of 
the motor cylinder. The pump, 

L, draws in water through the check valve, S, and 
circulates it through the water jackets, M. This pump 
is operated by an eccentric. The pipe, T, is used for 
introducing a certain amount of oil into the crank- 
case. This serves to lubricate the crank and wristpin 
by means of the splash. The main crankshaft bear- 
ings are lubricated by grease cups. The above de- 
scription will give the novice some idea of the con- 
struction of the two-cycle motor. 

— ■*■•♦- ■*■ 

ELECTRIC LAUNCH WITH RECHARGING EQUIPMENT. 

An improvement in electric launches, whereby they 
;ire made independent of an outside source of current 
tor recharging the batteries, has been brought out by 
the Electric Launch Company on their 1906 pleasure 
craft. This consists of a horizontal double-opposed- 
cylinder motor placed just in front of the electric 
motor and adapted so as to be connected with it by a 
jaw clutch when, at the end of the run, it is desired 
to recharge the battery. The gasoline motor has a 
portable fuel tank, which may be filled, placed outside 



motor provided gasoline is carried on board. It is al- 
ways started by the electric motor, and no cranking is 
necessary. Jaw clutches are provided between the 
motors and between the electric motor and the pro- 
peller shaft. The arrangement is an ideal one, as it 
makes possible the use of the silent electric launch 
under all conditions; while, with the battery charged, 
there is never any doubt about starting and taking a 
sail when one wishes. Ladies or children can operate 




CROSS-SECTION OF TYPICAL TWO-CYCLE MARINE MOTOR. 

these boats as readily as can men. For recharging in 
situ gasoline motors of from 4 to 10 horse-power are 
fitted according to the size of the launch. These boats 
range in speed from 7 to 9 miles an hour under elec- 
tric propulsion, and from 10 to 12 with the motors 
combined. They have a radius on a charge of 50, 65, 
or 90 miles according to the size of the battery in- 
stalled. Forty 150 ampere-hour cells is the smallest 
battery used. The 8-horse-power electric motor de- 
velops normally about 5 horse-power and consumes 30 
amperes of current for the 7-miles-an-hour speed. 



THE NEW " SPEEDWAY " MARINE ENGINE. 

One of our illustrations represents a four-cylinder 
"Speedway" gasoline engine of 6-inch cylinder bore by 
6-inch stroke, capable of developing 40 horse-power at. 
850 revolutions per minute. 

These engines, of the type shown in cut, work on 
the four-cycle principle, and are designed with a re- 
versing clutch for marine use. The engine shown is 
adapted for use in either pleasure cruisers or working 



pocket on one side for the exhaust valve, which is 
operated by a direct lift from the cam. The inlet 
valve is located directly over the exhaust, and is open- 
ed by a downward push, which is obtained by a recip- 
rocating rod operated by the inlet cam. The rod pass- 
ing up one side of the cylinder pushes on one end of a 
lever bracketed on top of the cylinder, the other end 
of which lever opens the valve. The relative position 
of the exhaust and inlet valves is advantageous, as 
the cool, incoming gas is obliged 
to pass over the hot exhaust valve, 
thus helping to keep it cool and 
lengthening its life, by preventing 
the distortion and deterioration 
which so often take place from 
overheating this valve. The pis- 
tons and connecting rods of these 
engines are made as light as is 
consistent with good practice, 
thus permitting high piston speed 
with minimum vibration. All 
bearings are of ample size, to in- 
sure long service and an absence 
of excessive heating. The valves 
can be removed and reground 
with the removal of but a few 
simple parts. The problem of oil 
tightness has been satisfactorily 
solved, as the engine is practically 
oil tight. No leaky joints are to 
be found, as is so often the case 
where screw connections are used 
in the water pipes. The engines 
are also designed to be pleasing 
to the eye, with well-rounded cyl- 
inders, polished cast-bronze water 
pipes, inlet pipes, and inlet valve 
covers. The engines are not de- 
signed on the lines of an auto- 
mobile engine, but according to 
safe mechanical construction, 
which would be acceptable in any 
stationary engine intended to run 
for long periods without stop- 
ping. The accessibility of all im- 
portant parts of the engine — a 
feature so often overlooked in gas 
engine design — has also been care- 
fully worked out. Throughout 
the best material is used, such as 
nickel-steel crankshafts and exhaust valves, prosphoi- 
bronze bushings in the upper end on connecting rods, 
and in other places where bronze bearings are used. 
The engine parts are made to jigs as far as pos- 
sible, thus making it easy to replace parts quickly 
and satisfactorily. Ball-bearing thrusts are used, and 
these are carefully protected from water. The larger 
sizes of these engines are designed to be started by com- 
pressed air Several sizes of two-cycle "Speedway" mo- 
tors are also built by this company, embodying all the 
up-to-date devices. 

The reversing clutch used with four-cycle engines is 
of the planetary type. All cut spur gears are of steel 
of the finest material and used extensively. The fric- 
tion clutch is of special design and of more than usual 
power. It is easily manipulated, and so constructed 
that the wear is very slight. Adjustment is simple and 
quickly made. For high-speed boats, where the ut- 
most power possible is required to be developed by the 
engine, a clutch that is absolutely positive is used, 
friction not being depended upon to rotate the shaft. 





GASOLINE MOTOR DIRECT-CONNECTED TO ELECTRIC MOTOR FOR RECHARGING 
THE BATTERIES OF AN ELECTRIC LAUNCH. 



40 H. P. MARINE MOTOR WITH CLUTCH AND REVERSE DRUM. THE IGNITION 
DYNAMO IS PLACED ON END ABOVE THE FLYWHEEL. 



the boat, and connected to the carbureter through a 
flexible pipe when it is desired to recharge the bat- 
teries. This can be accomplished in three or four 
hours. Both motors are placed at the rear of the boat 
under the floor, which is raised some inches above the 
main floor at this point. The batteries are placed in 
the bottom of the boat forward of the motors. In case 
of emergency, or if more speed is wanted, the gasoline 
motor can be run in conjunction with the electric 



boats. A lighter stanchion engine is built for high- 
speed motor boats. The sizes of these four-cycle 
motors range from 8 to 150 horse-power, the number 
of cylinders being ordinarily four and six. 

The cut represents the standard type, with cast-iron 
base and frame in two separate parts. The camshaft 
is on the outside of the frame, thus making it pos- 
sible to take this shaft out easily without dismantling 
the engine. The cylinders are cast separately, with a 



This arrangement embodies an entirely novel design 
brought out by this company during the fall of 1905, 
a patent for which has been applied for. It is so con- 
structed that no matter how much power is applied, it 
cannot slip in any manner. 

The manufacturers' special claims for these engines 
are: Up-to-date design, superior material and work- 
manship, and a resultant reliability, high efficiency, 
and durability. 
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A SIXTEEN-CYLINDER MOTOE-BOAT ENGINE 07 

180 HORSE-POWER. 

The new 8-cylinder gasoline motor which has been 

brought out at Paris by M. Levavasseur, has a number 

of novel features. Our illustration shows two 90-horse- 



rectly without needing a friction clutch or a reversing 
mechanism. It also starts up as soon as the ignition 
is set working, seeing that two of the cylinders are 
always in action. The new motor is claimed to be the 
lightest per horse-power that has yet been produced, 



Before dipping into the precise details of the boat 
tc be described, it may not be amiss to state that the 
question of the use of a duplicate plant in its entirety 
is one now receiving much attention from designers 
and users alike, and the trend of motor-boat construc- 





TWO 90-H0RSE-P0WEE, 8-CYLINDER MOTORS CONNECTED 
IN TANDEM IN THE RACER "ANTOINETTE III." 



A NEW TWIN-SCREW SERVICE BOAT FITTED WITH TWO SEPARATE POWER PLANTS OF 30 HORSE-POWER 
EACH. THIS BOAT IS INTENDED FOR USE ON LAKES AND RIVERS 



power motors as mounted in tandem on the launch 
"Antoinette," one of the prize winners of the season. 
By the use of eight cylinders great steadiness of power 
is secured as an impulse is obtained every one quarter 
of a revolution, and hence the flywheel can be dis- 
pensed with. Another great advantage lies in the fact 
that the motor can be run in either direction by the 
placing of special cams upon the cam shaft. By pulling 
a small handle located at the end of the cam shaft, 
the cams are shifted and the motor is reversed. The 
constructors claim that the new motor thus has the 
advantages of a steam engine. 

The carburetion is produced by a small gasoline 
pump worked from the motor. It draws gasoline from 
the tank and sends it to eight small distributors 
placed at the top of each motor on the inlet. These 
regulate the supply of liquid, causing the spray action 
which is needed. The output of the pump is variable 
at will, but its automatic action is preserved, as it is 
run from the motor. Good carburetion is always se- 
cured in this way, and the method has an advantage 
in suppressing a large amount of piping. 

The new "Antoinette" motor consists of eight cylin- 
ders mounted four on each side and at an angle of 45 
degrees upon a crank case, as will be noticed. The 
eight cranks work on a single shaft. A cam shaft 
works the eight exhaust valves. What is to be re- 
marked about the new motor is its great lightness in 
proportion to the power it will give. The 90 to 100 
horse-power motor, having a 5.2-inch bore and stroke, 
weighs but 330 pounds, not including the reversing 
mechanism and ignition devices. With the latter, the 
weight is 370 pounds. It measures only 32 inches 
long and somewhat less in height. The great advan- 
tage of the motor when applied to a launch lies in the 
fact that it can be used to operate the propeller di- 



this figure being 3.3 pounds per horse-power, and it is 
thus specially adapted for use upon airships. The small- 
est motor which has been constructed is a 40-horse-pow- 
er size, while the largest size gives 400 horse-power. 
With the two 90-100 horse-power motors the launch 
"Antoinette III." made a remarkable performance late- 
ly at the Monaco races, where it took one of the prizes. 



A SERVICEABLE TWIN-SCREW MOTOR BOAT. 

BT THOMAS J. PAT, E.E. 

Twin-screw motor boats, if not altogether new, are 
quite rare, to say the least. This is not because the 
principle of twin-screw propulsion is in any way in 
question, but because motor-boat work did not grow 
up to the level of twin-screw products until very re- 
cently. 




A SIMPLE 1^-H0RSE-P0WER, 2-CYCLE LAUNCH MOTOR. 



tion is toward more power, greater safety, and immu- 
nity from any serious inconvenience in the event of a 
mishap to any of the equipment. 

At first it was thought the best way to obtain more 
power was to put two motors in "tandem." A few at- 
tempts at this arrangement put an end to it entirely, 
except in cases, like the "Dixie" and the "Challenger," 
involving the design and construction of eight-cylin- 
der motors with integral bases and especially designed 
crankshafts, as well as an arrangement of accessories 
tc match. 

This, however, is altogether different from putting 
two motors in tandem and coupling their crankshafts 
together; for, as anyone can see, the crankshaft, barely 
large enough to sustain the power impulses of its own 
four cylinders, would be practically useless after sus- 
taining the extra effort of four more cylinders for even 
a short while. 

The best way, without any doubt, to realize the full- 
est benefit from the use of eight cylinders is to employ 
two motors in such a way as to afford two complete 
and independent power plants, even to the extent of 
employing two separate and distinct fuel tanks, and 
of course two screws, not to mention the attending ac- 
cessories. 

It is the purpose here within the brief space afforded 
to point out the most conspicuous features of one of the 
latest creations in the Simplex series. The main di- 
mensions of this twin-screw boat are as follows: 

Hull Dimensions. — Extreme length, 45 feet; Load- 
water length, 44- feet; extreme beam, 6 feet 6 inches; 
water line beam, 6 feet; draft, 10 inches; propeller 
draft, 2 feet 5 inches; approximate speed, 20 miles per 
hour. 

Motor Dimensions. — Number of motors, 2; rated 
horse-power of each, 30; total rated horse-power, 60; 




LIGHT, CHEAP, AND SERVICEABLE STEEL LAUNCHES FITTED WITH AIR TANKS WHICH MAKE THEM UNSINKABLE. 
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number of cylinders, 4 per motor; bore of cylinders, 
4!/i inches; stroke of piston, 5% inches; type of motor 
four cycle; rated speed of crankshaft, 800 to 1,000 R. P. 
M.; fuel tank capacity, 60 gallons; fuel radius, 150 
miles. 

The first essential and important difference between 
this equipment and the conventional motor-boat in- 
stallation, lies in the fact that the machinery equip- 
ment in its entirety is a separate self-contained unit, 
or, in this case, double unit in fact. The machinery 
complete is in no way dependent upon the hull for 
even its supports, for the entire equipment is first set 
up on its own independent girders in the shop, and 
upon its completion and test is lowered into the hull 
as a unit ready to run. 

The old method of hanging the magneto to the skin 
on the starboard side and the carbureter to the ribs 
on the port side, or suspending the oil piping from the 
sheer-strake and hiding the battery in the fore peak 
where no one would be able to find it, is not adhered 
to in the least in this new system of construction. As 
just stated, the machinery in this case is absolutely 
separate and distinct from the hull in every way. It 
was found, in tact, that men accustomed to hull work 
were not efficient around machinery, and it has been 
the invariable custom with the present constructors to 
keep the respective classes of work separate, even to 
utilizing separate buildings remote from each other, 
the one for motors and the other for boats. 

The appearance and general arrangement of the new 
twin-screw boat is made apparent from our illustration. 
As can be readily seen, the engines are very compact- 
ly placed in a cockpit at the center. The spark coils 
and control levers are on panels just back of the mo- 
tors, where they are very accessible. 

The sparking equipment consists of both a magneto 
and a storage battery, either one of which may be used 
at will. The timing of the spark is properly fixed by 
means of the Simplex jump spark timer. 

The carburetion is taken care of by a governor-con- 
trolled Mercedes type of carbureter. There are im- 
portant differences, however, between the Simplex car- 
bureter and the Mercedes type it represents. As a 
matter of fact, the mixture provided to the motor 
through this carbureter is always rich enough to as- 
sure prompt starting, and is adjusted thereafter au- 
tomatically to afford the right air dilution for all 
speeds. 

The governor is of the "flyball" type on the cam- 
shaft, and is connected up by straight-line levers, while 
the oil pipes and other parts are neatly and securely 
fixed to the motor. 

Among the novelties of construction may be noted 
an improved sea cock, by means of which the water for 
cooling is taken through the skin of the hull aided by 
a scoop, and screened before it reaches the gear cir- 
culating pump. This sea cock has a rubber ball which 
acts as a check valve and as a positive valve as well, 
and it is one of the nice fittings especially developed 
for motor-boat work, which differs in important details 
from the work done in hulls prior to the advent of 
motor boats of the higher order. 

The gasoline tanks are protected by surrounding them 
with a copper jacket, and thus keeping them sub- 
merged in sea water. The fittings are so arranged as 
to afford entire immunity from accidents as a result 
of a leaky joint if, perchance, such a contingency should 
arise. At the same time, one may examine every joint 
in a moment at will, without even shutting down the 
plant. Moreover, leaks are highly improbable, be- 
cause the scheme of piping is so thoroughly worked out 
as to eliminate such occurrences excepting as a rare 
contingency. 

In the construction of the hull, Parsons manganese 
bronze castings are used, to the exclusion of composi- 
tion or other cheaper brass products. The framing of 
the hull, while light, is of the finest 
white oak, while the planking is of 
Mexican mahogany and British Colum- 
bia cedar. Natural knees take the 
place of jointed members where knees 
are used, and copper fastenings are 
used throughout. The cutwater is of 
bronze finished to a knife edge, while 
the propellers of three blades each, as 
well as the rudder quadrant and other 
similar devices, are all of a special de- 
sign of the same high-grade bronze. 

This boat has a large seating capaci- 
ty, possesses great stability, and is in- 
tended for family use on one of our 
inland lakes. The internal arrange- 
ments include every requisite for com- 
fort, with ample storage under seats, 
while a canopy top will enable the 
owner to use the boat in fine and in- 
clement weather alike. For the ac- 
commodation of ladies, the after end 
of the after pit may be curtained off; 
but all super work may be removed 
at will to accommodate a large fishing 
party on a fine day. 



IMPROVEMENTS IN SPARK COIL CONSTRUCTION. 
The spark coil depicted in the accompanying engrav- 
ings embodies a number of interesting constructional 
features. The coils are made up in sets of two, three, 
or four, according to the number of cylinders of the 
engine, and are compactly stowed in a single case. 
The cover of the case is locked in place by means of 




AN IMPROVED SPARE COIL. 

the hooks which are shown in Pigs. 1 and 2. These, 
it will be observed, are mounted eccentrically on the 
hubs of a pair of thumb levers, which may be operated 
to lift the hooks, as in Fig. 2, thus causing them to 
tighten their hold on the pins. When it is desired to 
remove a coil, only the primary terminal, P, need be 
unfastened, as the other connections are made by means 





DETAILS OF THE SPARK COIL. 

of contact plates at the bottom of the casing. The 
secondary terminal wire, which passes down inside of 
the coil, makes connection with a binding post at the 
bottom of the casing. This post differs from the ordi- 
nary type. Instead of binding the wire by screwing a 
setscrew against it, the setscrew is fed against a ball 
which bears against the wire, as shown in section in 



Fig. 3. This insures a good contact, and prevents in- 
jury to the wire. An important feature of the coil is 
the novel construction of the interrupter, which is 
clearly indicated in Fig. 4. The spring of the vibrator, 
V, is held between the block, D, and the heavy spring 
plate, S, which are clamped together by means of a 
screw, E, threaded into the plate, B. The thumbscrew 
A provides for the adjustment of the vibrator toward 
and from the core of the coil. The thumbscrew is 
threaded through the plate B, and is formed at its 
lower end with a groove adapted to engage a slot in 
the lower portion of the spring plate, S, which is se- 
cured to the coil head. Since the lower portion of 
the plate; S, is fixed, it follows that when the screw, A, 
is turned in one direction, it will move the block, D, 
down, carrying the vibrator toward the core, and when 
turned in the other direction it will positively lift the 
vibrator from the core, regardless of the spring tension 
of the plate, S. It is customary in other constructions 
to depend on a spring for the adjustment in one direc- 
tion, but the spring is apt to become weakened in 
time, and for this reason the positive adjustment in 
both directions is provided in the present construction. 
The thumbscrew, A, passes through a split bearing in 
the block, D, and a setscrew is provided for tightening 
this bearing onto the body of the thumb-screw when 
the proper adjustment has been secured. By loosen- 
ing the screw, E, the vibrator is released and may be 
withdrawn, as the vibrator spring is slotted to clear 
the body of this screw and that of the thumbscrew, A. 
The contact screw, C, is threaded into a split yoke- 
frame, which may be closed onto the screw to hold it 
at the desired adjustment. 



Elastic Supports for machines. 

In a recent conference at the Sorbonne, M. Anthoni 
gave an account of the means which were used to do 
away with shocks, noise, and vibration, and showed the 
advantages and disadvantages of different kinds of com- 
pressible and non-compressible materials for this pur- 
pose. The first class, such as cork, carpet, felt, fur, etc., 
have the disadvantage of a lack of homogeneity and 
lack of constant properties, since they are resilient 
and work by the flexion of their particles, thus break- 
ing down gradually. The second class, the incompres- 
sible materials, he divides into non-plastic matter such 
as sand and asphalt, and the plastic and elastic ma- 
terials like rubber. To allow a machine to run without 
noise or shocks he devised a new elastic support which 
is portable. It is formed of two concentric cubes, the 
inner one being heavy and firmly fixed to the ground, 
and the outer one being hollow and attached to the 
machine. The two cubes are separated by six washers 
bearing on the cube faces, tending to compress the 
inner cube and press out the faces of the outer cube. 
The lower face of the large cube is formed of a steel 
disk. From it a bolt passes through the inner cube 
without touching it. The base which connects the in- 
ner cube to the ground passes between the steel disk 
and the vertical faces of the large cube which carry 
brace-pieces allowing the washers to be tightened. In 
this way he mounted two engine and dynamo groups 
of 125 and 60 horse-power with Willans engines run- 
ning at 500 revolutions. No noise or other trouble was 
found in this case. 
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DIRECT-CONNECTED ELECTRIC-CURRENT GENERATING SET FOR STATIONARY 

OR MARINE USE. 



VIBRATIONLESS ELECTRIC LIGHT SETS FOR YACHTS. 
One of the interesting exhibits at the National Motor 
Boat and Sportsmen's Show is a vibrationless direct- 
connected electric light set, which we illustrate here- 
with. These sets are made up with genuine imported 
De Dion engines direct-connected to generators es- 
pecially built for the purpose. The engines are 
throttle governed and the whole equipment is thorough- 
ly up-to-date. They are the most compact, light-weight 
sets on the market for their output, and are provided 
with a special vibrationless support which allows them 
to be used for launch and yacht work. 
By means of this special coiled spring 
suspension, every particle of vibration 
and a large part of the noise is elim- 
inated, so that the sets are exhibited 
in operation, placed on a light box 
without being fastened down. The en- 
gines run at moderate speed, and are 
of an especially durable type, well 
known to the automobile public for 
their reliability, endurance, and steady 
running. These sets will produce per- 
fectly steady light, there being no 
flickering whatsoever. A special type 
of ball throttle governor is used for 
controlling the speed, and the ignition 
is jump spark. These sets are wound 
for various voltages depending upon 
their use — for storage battery charg- 
ing, house lighting, and launch and 
yacht ligHting. They have proven very 
popular, quite a number having been 
installed up to the present. One of 
these sets is shown in operation in the 
basement of Madison Square Garden at 
the present show. 



March 3, 1906. 



Scientific American 



195 



ARTIFICIAL SEA BATHS. 

BY DR. ALFRED GRADENW1TZ. 

A decided novelty for inland summer resorts is pro- 
vided by the artificial surf bath which is herewith 
illustrated. The scheme is the invention of Herr Hog- 
lauer, of Munich, Germany. With the assistance of 
Herr H. Recknagel, a plant was installed in the Starn- 
berg lake near Munich, last summer, and proved to be 
a great success, yielding very satisfactory financial re- 
sults. The project calls 
for a tank of water, or the 
inclosure of a portion of 
the lake or river in which 
it is installed, as shown 
in the photographs. At 
the outer end of the in- 
closure is the wave-form- 
ing machinery which com- 
prises either an oscillating 
partition or a plunger 
dropped periodically into 
the water. In this way 
the waves are formed and 
they travel the length of 
the tank. The tank is 
provided with a sloping 
bottom so that the reced- 
ing waters from one wave, 
meeting the succeeding 
wave, will cause the latter 
to curl and break in per- 
fect imitation of the ocean 
surf. If the device is in- 
stalled in a tank, it is pos- 
sible to exactly reproduce 
the conditions of ocean 
bathing by adding salt to 
the water and thus pre- 
serving the hygienic and 
therapeutic properties of 
the ocean bath. The power 
necessary to produce the 
waves is very small, as the 
motion is rhythmic. For 
example, in the case of 
waves measuring 2 meters 
(6.5 feet) from crest to 
crest, the best results are 
secured with a rate of 18 
waves per minute, when 
the expenditure of energy 
will be 4 horse-power for 
a tank 1 meter (3.3 feet) 

in breadth. If steam power be used, the exhaust steam 
of the engine may be utilized for heating the water. 
Thus the temperature of a bath may be regulated to the 
desired degree and by the proper control of the engine 
the roughness of the waves may also be regulated so 
as to make the bath an ideal one. The inventor has 
also designed a small device for use in tubs whereby 
the tub is rocked to produce the wave effect. The rock- 
ing of the tub may be effected either with an electric 
motor or by means of oars operated by the bather 
himself. 

■ iii^ 

COUNT VON ZEPPELIN'S DIRIGIBLE AIRSHIP. 

General Count von Zeppelin has repeated the Bo- 
densee experiments with his dirigible airship, which 
were concluded in 1900, and undertook an ascension on 
November 30. For several reasons, in no way involv- 
ing the principle of construction, it was necessary to 
desist from this attempt for the present. 

For the sake of completeness, it is necessary briefly 
to recount the results of the experiments of 1900, 
which at the time were discussed in well-illustrated 
articles in the Scientific American. Three flights 



were accomplished five years ago — on the 2d of July, 
the 17th and 21st of October. In July the craft demon- 
strated that it could be steered and propelled against 
a breeze moving at the rate of about 18 feet a second. 
At that time the full power of the engines was not 
utilized, as strong longitudinal oscillations had to be 
contended with, these being due to the fact that the 
rear retaining ropes of the airship were released too 
late. In addition, the crank of the adjustable sliding 




TRIAL TRIP OF ZEPPELIN'S IMPROVED AIRSHIP. 




THE IMPROVED DIRIGIBLE AIRSHIP OF COUNT ZEPPELIN. 

weight broke, so that it was possible to maintain a 
state of equilibrium only by running the engines alter- 
nately forward and backward. The landing upon the 
surface of the lake, announced beforehand by means 
of flag signals, was completely successful. 

After a number of improvements, complicated 
through an unfortunate occurrence — the failure of cer- 
tain fastenings of the framework and the collapse of 
the middle part — the second trial trip took place. A 
position of equilibrium was attained successfully at a 
height of about 300 yards, but the steering-gear caught 
in the outer portion of the skeleton and was held to 
port, thus producing a swinging movement. This was 
counteracted by using the second rudder in opposition 
to the other; but this time also it was not possible to 
use full power, as the hour was late and a landing was 
imperative. This was accomplished sooner than was 
intended, as a valve in the balloon opened of its own 
accord, permitting the escape of the gas in a forward 
compartment. The ship had been in the air for 80 
minutes. 

Both defects were soon remedied, and four days later 
the imposing craft rose into the air for the third time. 



The dirigibility was excellently demonstrated, this time 
in fact with two instead of four steering surfaces. 
Several great arcs were described to right and left. 
After a flight of 23 minutes a landing was made, again 
because of the lateness of the hour. As the financial 
resources of the constructing company were exhausted, 
further experiments were not possible. 

The speed attained by the airship itself was found 
to be 24.5 feet per second, a rate, nearly 18 miles per 

hour, never before accom- 
plished. The determina- 
tion was made by three 
careful and independent 
surveyors, stationed at 
three different points on 
the shores of the Bodensee. 
The wind blew at the rate 
of about 11 feet per sec- 
ond. Taking into consider- 
ation the curves of the 
flight, Prof. Hergesell has 
calculated the independent 
speed to have been as high 
as 28 feet a second. This 
success was unquestion- 
able. 

Following the experience 
gained in 1900, the motor 
airship was improved in 
almost all its details. The 
greatest advance lies in 
the increase of the motive 
power with practically no 
increase of weight. Each 
of the engines in the two 
carriages is now of 85 
horse-power, so that to-day 
170 horse-power is avail- 
able instead of 30 as for- 
merly. As this weighs 
only 11 pounds more than 
the earlier installation — 
880 pounds in toto — even 
the layman will recognize 
that the independent speed 
of the craft must be far 
greater. The length of the 
airship has been decreased 
by about two yards, the 
diameter being made some- 
what greater. With a 
length over all of nearly 
410 feet, the diameter is a 
trifle over 38 feet. Instead of seventeen gas compart- 
ments, the balloon now contains one less, with a total 
cubical content of hydrogen gas of about 367,120 feet, 
some 31,700 cubic feet less than in the former model. 
The total weight to be lifted is about 19,800 pounds, 
nearly 2,200 less than in 1900. The propellers have 
been made somewhat larger. 

The two steersmen or guides, aeronautic and aero- 
static, were located in the forward car, where also 
were the wires, arranged visibly upon a board, which 
led to the valves of the gas chambers and the ballast 
bags. The latter, made of a waterproof material and 
filled with liquid, were equally distributed upon the 
skeleton; part of the ballast was also located upon the 
cars, and two of the bags are distinctly visible upon 
one of the accompanying photographs. Benzine, suf- 
ficient for a trip lasting 15 to 20 hours, was carried in 
special tanks in the two cars. In the possibility of 
long flight duration, the Zeppelin airship possesses a 
particular advantage which Lebaudy has not yet taken 
into consideration. This, too, is the reason why Count 
Zeppelin built his ship of such great size. If it is de- 
sired to transport large weights, it is necessary to con- 
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struct large airships; this is dependent upon the carry- 
ing capacity of the gases. Fore and aft there are three 
vertical linen surfaces for horizontal steering. Be- 
tween these and the car bodies are horizontal surfaces 
for vertical steering, the vanes being arranged one 
above the other as in an aeroplane. The aeronautic 
guide or steersman controls all rudders from his posi- 
tion. 

In the test of November 30, it was noticed that the 



The experiments will soon be renewed. It must be 
remarked that this trip was undertaken merely as a 
tentative trial. Count von Zeppelin never intended 
to immediately travel back and forth over the Bodensee 
for hours, but all the details were thoroughly to be 
tested, first in shorter and then in longer flights. 
Many people expect immediate and successful results 
from a structure as difficult to control as a dirigible 
airship, while this is not the case in other new ma- 



great changes will appreciate what this means. This 
complete air compartment serves as a perfect protec- 
tion against either heat or cold. 

In ordinary weather only two pegs are necessary to 
stake it. When exposed to a strong wind, more pegs 
may be used. 
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HOW SNAKES FEED. 
The manner in which snakes procure and consume 
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aeronautic steersman of 1900, Von Krogh, was located 
in the rear car and was replaced, forward, by the 
engineer of the airship. This change of the guidance 
in tests of such a difficult nature naturally caused 
some surprise among the experts, especially as the 
steersman was able to acquire but little experience in 
the few ascensions he had undertaken previously in a 
balloon of the ordinary type. Every aeronaut is 
familiar with the difficulty in the guidance of a large 
balloon of even the usual kind, and in a motor airship 
this difficulty is largely aggravated. 

The filling of the gas-bag was accomplished on 
November 29 in six hours — the first attempt required 
fourteen, the second seven hours — and on the following 
day the craft was drawn out from the house, the wind 
at this time having a velocity of 19.5 feet per second. 
In the forward car were Count von Zeppelin, Engineer 
Diirr, and two machinists, and in the after car, Von 
Krogh, Eugen Wolf (the well-known African traveler, 
who also participated in the trials of 1900), and two 
machinists. According to the various newspaper ac- 
counts published by Eugen Wolf and the accounts of 
witnesses upon the balloon house, a steamer, etc., the 
trial occurred as follows: The running out of the 
craft from the house presented the first difficulty, for 
the lake was at a very low level, and the airship could 
not, as intended, be drawn out upon the lake while 
resting on a float, but had to be pulled forth directly 
by means of a tug. The turning against the wind, 
which blew toward the shore, was not intended to 
take place until a position farther out in the lake had 
been attained. But small causes give rise to great 
effects. The wind drove the airship ahead of the tug, 
so that it was necessary to drop the towrope. Because 
of a knot in the latter, it remained attached to the bal- 
loon, and this received so strong an impulse at the 
forward extremity, that the forward steering apparatus 



chines. It is to be hoped that we shall soon hear 
something further about the airship of the energetic 
Count. 

— m^ 

A NOVEL TENT. 

BY EMILE GUARINI. 

A most interesting tent has recently been con- 
structed by Mr. Frank H. Gotsche, of San Francisco, 
Cal. The tent is remarkable for its portability. It is 
easy to pitch and fasten, and is not easily blown down. 
The shape is very convenient. For the amount of can- 
vas used a remarkably large capacity is obtained. 

The frame is made up of four wooden sections. 
These frame sections are held together by metal 
sleeves or couplings. When ready to pitch the tent, 
the frame is drawn into a semi-circle and the ends 
stuck into the ground four to six inches. The cover 




Side View of the Tent. 



their food is of ever-recurring interest to all of us, but 
as this detail of natural history is known to nearly 
everyone, the accompanying illustrations require little 
explanation. In the first of the engravings is depicted 
the rather dignified but nevertheless determined ad- 
vance of the reptile upon its victim, in this case a 
good-sized frog, whose attitude denotes an indifference 
to be followed by dire results later. In the second 
photograph the frog is shown making desperate efforts 
to escape from the snake, which has seized the unfortu- 
nate by the hind leg, after the sudden dart in which the 
gradual approach culminated. The third photograph 
shows the act of swallowing the prey well under way, 
while in the next the frog has been so far consumed 
that only the head and fore-legs project from the 
mouth of the reptile. In this and in the last illustra- 
tion, the remarkable distending powers of the elastic 
jaws of the snake are shown; and if we compare the 
head of the reptile in the first and last photographs, 
we And it difficult to believe that the creature is the 
same in both instances. That the swallowing of the 
frog was not a very difficult performance is demon- 
strated by the fact that from the positions of the snake 
in the last three pictures, it apparently was obliged to 
move only the fore part of its body while at the latter 
stages of the meal. 

■♦'#»»■ 

New manufactory for Computing Scales. 

A large factory for the manufacture of comput- 
ing scales is about to be built near Asheville, N. C, 
by C. F. Christopher, who is the inventor of nine 
different kinds of these automatic weighing devices. 
The inventor comes from the western part of Pennsyl- 
vania, and while employed as a railroad brakeman, 
devised an improvement in the locks used on turn- 
tables. After he had perfected this invention he dis- 




Double Tent Half Open. 



Ready for Transportation. 
A NOVEL TENT. 



Entrance to Double Tent. 



entered the water while the after car was still sus- 
pended in the air. # Furthermore, the forward motor 
obstinately refused to work, By means of the release 
of ballast and through the efforts of the second motor, 
the airship was again sent aloft; but as the forward 
steering gear had become useless, the trial was soon 
given up, and the airship returned to the house, where 
it arrived after the expiration of an hour and a half. 



is then stretched out and drawn over the frame. 

A peculiarly advantageous feature of this tent is 
the fact that a tent of one- or two sizes larger can be 
set over another without touching the smaller tent at 
any point, thus leaving a complete compartment of air 
around the inner tent six to twelve inches deep. All 
who have had to live in permanent camps or in places 
where the temperature was subject to frequent and 



posed of it for $3,500. He turned his attention to other 
inventions, and made several improvements of different 
kinds, but the computing scale was the most promising, 
so that he followed this up with a number of 
others, and surrounded himself with quite a large 
business. A local newspaper is authority for the state- 
ment that this invention realized $57,000 for the in- 
ventor. 
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WALTHAM WATCHES 

Always On Time 

" The Perfected American Watch" an Illustrated book of interesting 
information about watches, free upon request. 

AMERICAN WALTHAM WATCH COMPANY 
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1'Star" 
Lathes 



Poo* and 
Power 
Screw Cutting 



Automatic 
Cross 



FOR FINE, ACCURATE WORK 

Send forCatalogue B. 
SENECA FALLS MFC. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 




BRASS OB 9TEBL 



The Cupper Cup 

P9~ Its triangular shape prevents 
entangling and gives three times 
the capacity of any otber Clip for 
attaching papers together. 

Best & Cheapest. All Stationers. 

CLIPPER MFG. CO., 

401 West 124th St., New York, U.S.A. 

tor free samples and information write to us. 




Thb barker motor 

baa from the first shown itself to be 
of superior design. Mechanical 
ideas of proven worth, combined 
with the best materials and careful 
attention to details makeit 

THE LEADER OF ITS CLASS. 



C. L. Barker, Norwalk, Conn. 





ORIGINAL BARNES 

* * a rv *t 

Positive 
Feed 

lO to 50^Tuch Swing; 

Send far Drill Catalogue. 

W. F. & JNO. BARNES CO 

(Established 1872) 
1999 Ruby St., Rocklord, III 
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Csvrnegie. Thomas A. Edison 

and many other successful men be- 
gan their careers at Telegraph 
Operating. Why don't you 
learn? For $1.75 we will 
Bend you a complete 
N. D. outfit with 
book of instructions, 
by express (not pre- 
paid). Send for cata- 
. log of electric appa- 
r ratus. supplies and 
novelties. 
J. H. Bunnell & Co., Inc.. 20 Park Place, New York 




ROTARY PUMPS AND ENGINES. 

Their Originand Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements 11U9, 11 111, 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 




The Genuine 
Armstrong's 
STOCKS 
and DIES 



Acknowledged t o b e the best. Different sizes and 



capacities. Write for catalog. 
THE ARHSTRONG MFG. CO., Bridgeport, Conn. 

New York Office, 139 Centre Street 



Keystone Well Drills 




for Artesian and Ordinary Water 
Wells ; Mineral Prospecting and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
RivtL .ad. Harbor Exploration, 
Otc. Our five catalogs are text- 
books in these lines. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 



Williams' Sp&rk Coils 




are reliable In every sense 
of the word; they are all 
thoroughly tested before 
leaving the factory, and 
are right in every respect. 
Let us tell youmoreabout 
tbem. 

E. Q. WILLIAMS, 

538 ft. Clinton St., 
Syracuse, N. Y. 



Nickel Plate Road Again Helling Colonist 
Tickets to the Pacific Coast. 

Extremely low rate tickets on sale daily until April 
7 to Pacific Coast and other points in the Far West. 
Tickets good on any of our trains and in tourint sleepers. 
For particulars write A. W.ECCLESTONE, D. P. A., 385 
Broadway, New York City. 



Mustard & Company 

GENERAL IMPORTERS AND 
COMMISSION AGENTS 



Plumbing Supplies, Safes and Scales. The largest Hardware 
Machinery and Tool House in China 



9a NANKING ROAD 



SHANGHAI, CHINA 



American 
Bowie s and ga rdens 

BOUND— VOLUME ONE 



Profusely Illustrated. Large Quarto. 426 
Pages. Green Cloth Covers Pro- 
duced in Several Colors. 
A Beautiful Book. 
Price $3.50 

This volume, containing house plans, many suggestions for 
the decoration and furnishing of the home; also for the im- 
provement of the grounds and the gardens, is indispensable to 
those requiring such information. 

MUNN & CO., Publishers of the Scientific American 
361 Broadway. New York 



RECENTLY PATENTED INVENTIONS. 
Of Interest to Farmers. 

FENCE-POST. — G. R. Wyatt, Redwood City, 
Cal. One object of this case is to provide a 
metal fence-post well adapted for receiving and 
supporting fence-wire material, that may be 
either separate wires or material woven from 
wires. A further object is to provide novel 
means which co-operate with the posts for 
stretching and locking fence material upon a 
plurality of novel posts. Also braces for sup- 
porting the fence-posts and for maintaining the 
fence-wire material stretched taut; also pro- 
tecting-casing for the base portion of the 
posts. 

STACKER FOR GRAIN OR THE LIKE. — 
J. H. Bullock, Millerton, Kan. Mr. Bullock 
employs a stacker comprising a base-section 
of special construction, in connection with 
which is employed a crown or superposed sec- 
tion of special construction, imparting to the 
completed stock of grain, hay, or the like a 
contour or shape resulting in the effectual 
shedding off of rain or snow from the upper 
part of the stack and at such a distance from 
the base of the stack as to prevent material of 
the stack from being affected or injured 
thereby. 



Of General Interest. 

CONFORMER-CORSET.— C. Munter, New 
York, N. Y. One purpose of the invention is 
to so construct the health brace-corset that it 
will conform to and fit the body practically 
as smoothly as the natural skin, the shaping 
of the various parts being devoted to that 
end, especially at the armholes and shoulders, 
so that when the corset is tightened up upon 
the person it will gradually restore the bones 
and muscles at the chest, shoulders, and back 
to normal position, smooth the skin, and cause 
the lungs and bronchial tubes to be unob- 
structed, thus permitting regular easy breath- 
ing. 

STAIR STRUCTURE. — M. PLOTKIN, New 
York, N. Y. This invention relates to im- 
provements in the construction of sheet-metal 
stairs, the object being to provide a metal 
stairs with a means for securing rock-asphalt, 
concrete, or the like on the treads in such a 
manner as to prevent breaking or cracking 
thereof. 

FEED-BAG. — J. A. SkinnEE, Denver, Col. 
One purpose of the inventor is to provide a 
bag for animals, particularly horses, which will 
be simple, durable, and economic and so con- 
structed as to effectually prevent waste of 
feed and so that free and perfect ventilation 
is obtained. The bag is self-accommodating 
to different sizes of heads and permits an 
animal to have perfect freedom in raising and 
lowering the head. 

WATERPROOF EYEGLASS-CASE.— Miriam 
Davidson, New York, N. Y. The article is in- 
tended to be used especially by bathers, and 
while intended especially for carrying eye- 
glasses it is inttnded also as a receptacle for 
articles such as smelling-salts or a vial of 
brandy, which may be used in an emergency. 
The case is water-tight and attractive in ap- 
pearance. 

CARRIER FOR PHOTOGRAPHIC PLATES 

E. L. Hall, New York, N. Y. One purpose 
of the inventor is the provision of a receptacle 
in which the plates may be placed and sup- 
ported on end, it being adapted to contain 
liquid, so that the plates may be transported 
in a wet condition, enabling them to be sub- 
sequently thoroughly washed and preventing 
the possibility of the hypo drying on the plates 
and staining them during transportation. 

SHINGLE-PRESS.— J. W. Thurston, Maple 
Falls, Wash. Mr. Thurston's invention is an 
improvement in shingle-presses, and his object 
is to provide a novel construction by which 
to re-press or tighten-up bundles of shingles 
for shipping after they have come from the 
dry-kiln. The bundles may be pressed tightly 
together without injury to the shingles, and 
means are provided by which the short lap 
of the shingles at the middle of the bundles 
enables them to dry out much more rapidly 
than when a greater lap is made at the middle 
of the bundles. 

PIN-RETAINER.— W. C. Maynard, Miami, 
Fla. This device is adapted for application 
to a scarf or hat pin for preventing its acci- 
dental or surreptitious detachment. To ap- 
ply the retainer to a pin or remove it there- 
from, the notched end is held disengaged from 
the pin and the end provided with an opening 
at one end of a curved spring is slid upon the 
pin, and when the retainer has been adjusted 
to desired position the notched end is placed 
in engagement with the pin, whereby the re- 
tainer as a whole is put under tension. 

OUTSIDE DRY-EARTH CLOSET.— J. R. 
Koons, Huntington Mills, Pa. The said inven- 
tion has for its object to provide for supplying 
coal-ashes, earth, or suitable material to the 
excrement contained in the box or chamber 
of the closet or privy as an absorbent for such 
excrement, rendering the latter odorless and 
otherwise desirable from a sanitary point of 
view. 

LIQUID FORCING OR PUMPING DEVICE. 
— L. J. C. Larsen, New York, N. Y. More 
especially this invention has reference to de- 
vices for forcing or pumping temperature-re- 
ducing liquids — as alcohol, for instance — into 
and through the gas-service pipes for houses 
leading underground from the usual street- 



FBpNITE 

M < PAINT-VARNISH 



The only perfect composition for protect-'' 
ing metal and wood work from the ravages of 
rust, corrosion, and severe climatic changes. 

It is neither a paint nor a varnish, but a com- 
bination of the best qualities in both, developed, 
after extended tests and experiments, to meet the 
severest demands for a 

Real Protective Coating 

For structural iron work, stand pipes, exposed 
wood work, fences, in fact everything that needs 
protection or dump -proofing. Ebonite is superior 
to anything else for the purpose — and owing to 
our special process of manufacture is lower in 
price. It comes only in black. 

Interesting booklet, prices, etc., will be furnished by 
applying to 

BUCHANAN-FOSTER COMPANY 

452 Chestnut Street, Philadelphia, Pa. 





Send 
for 
this 

Book 

This 128 page, 
beautifully illustrated 
volume tells the story of 
small craft from their ear- 
.^^^ liest forms to the present 
efficient^^^ launches and pleasure boats. 
The development of each type described in breezy 
style by an enthusiast. Bound in cloth, pocket size. 
The book was originally intended to sell at $ 1 .00. 
Recognizing its interest and value, wepurchased the 
entire edition and author's rights. To get in touch 
with lovers of boats, we will send " The Book of 
Boats," postpaid, together with our interesting 
quarterly, "The Launch," for one year for 50c. 
When you write for book enclose extra stamps for our at- 
tractive 80-p. cat alog of Truacott Boats, the perfected product 
of 3 generations 
of boat-build- 
i n g experience. 

Truscottj 
BoatMfg, 
Company 

Kept, 16S 
St. Joseph. Mich, 




NEW YORK SCHOOL OF 

AUTOMOBILE ENGINEERS 

Incorporated 
147 Wei»t 56th Street, New York City 

Under the personal direction of 

PROF. CHAS. E. LUCRE, M. E„ Ph.D. 

School or Engineers, Columbia University 

Departments include machine tool and forge shops, 

assembling and test shops, and every type or motor; 

alBO laboratories completely and specially equipped to 

teach all component parts of automobiles. 

Day and Evening Classes. 

SPECIAL, COURSES FOR OWNERS. 




MARVELOUS 

Wonderful, isn't it? 

bow this rabbit Is produced 
from the hat. You can do the 
same if I teach you how. Send 
for my new book, '"An Even- 
fog of Sorcery and Magic 
Yielding Dollars." 

Explains how you can make 
qnick easy money as an enter- 
tainer. I have matie as high as 
$600 a week. My course will 
make you a sleight of hand en- 
tertainer in live weeks. No 
toy tricks. 

Write before the second edi- 
tion of this book is exhausted. 

Ausbneh Correspondence 
School of Magic 

Dcpt. 19. Hillsdale, N- J. 
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Medicated and Iron (lad Gloves 

THE GREATEST GLOVES ON EARTH 

No more Sore Hands. No more Cracked 
Hands. No More Chapped Hands, but hands 
that are beautifully white, soft and smooth - 
such are the effects produced by wearing Me- 
dicated Gloves. Retail price 30 cents per pair. 

The Iron Clad Glove, the glove of the 
Working Masses. It is not only Medicated 
and Water Proof, but also protected by a me- 
tallic surface which gives it great durability, 
Retail price 40 cents per pair. 

The best sellers on the market Agents 
make from $20 to S30 per day. Write for par- 
ticulars, if you want to make money. We 
want a good agent in every mill and factory. 
You can make more money at noon-time selling 
our gloves than you can during the day at your 
usual work. 
THE COnnON SENSE HFG. CO. 
Dept. 153, St. Louis, Ho. 




PORTABLE CONCRETE 

Block Hachine 

Ambitious young men can start 
tine business, immediately profita- 
ble, easily expanded 

Blocks cost 6 cents to make, sell 
for 18 cents. One man can make 
200 blocks per day. Whole outfit 
costs $12c.00. 

Sand, water and Portland cement 
only materials required. 

Sent on trial. 

THE PETTYJOHN CO. 
616 N. 6th St., Terre Haute, Ind. 




main of the gas-distributing system for the 
purpose of relieving the passage through the 
service-pipe when the same has become choked 
or stopped up by the freezing or congelation 
Of moisture therein. 

SAFETY-RAZOR. — P. A. Bexet, Boston, 
Mass. The object of the inventor is to provide 
a razor which can be conveniently carried in 
one's pocket and readily adapted for immediate 
use. A special object is to provide a device 
of such construction that it will have little ten- 
dency to wear the lining of a pocket and which 
will also occupy a small space. 



machines and Mechanical Devices. " 

SIDE BRACE OR ANCHOR FOR DREDG- 
ERS. — J. P. Karr, Monticello, Ind. By means 
of this attachment for dredging-machines, par- 
ticularly such as are adapted for excavating 
canals, Mr. Karr provides a side anchor which 
not only prevents lateral movement of the 
screw, but also movement either forward or 
back, and also the anchoring attachment proper 
may be quickly and conveniently raised and 
locked whenever required, and also it may be 
instantly unlocked and turned again into work- 
ing position. 

ROTARY FDR OIL-WELLS.— H. D. Bernard, 
Beaumont, Texas. T*he invention relates to 
pipe-rotaries such as used in sinking oil-wells. 
The object is to produce a rotary of this class 
which will enable the application of power in 
the screwing together or unscrewing of the 
pipe-sections which constitute the casing of the 
well. 

CUTTING AND MEASURING MACHINE.— 
A. P. Sweeny, Helena, Mont. The invention 
relates to apparatus for catting and measur- 
ing fabrics and like sheet material, it being 
particularly adapted for trimming window- 
shade cloth and dividing it into definite lengths 
to furnish the shades. It will successively cut 
and measure lengths automatically and per- 
form either of these operations separately. 

OIL-CLOTH-PRINTING MACHINE.— W. H. 
Waldron, New Brunswick, N. J. The improve- 
ment refers to machines for imprinting a de- 
sign in various colors upon oil-cloth and other 
fabrics by the use of intermittently-reciprocat- 
ing printing-blocks. The object is to provide 
a machine arranged to insure solid impressions 
with a comparatively small amount of color. 

BEAMING-MACHINE.— F. A. Baer, Pater- 
son, N. J. It is the essential object of the 
inventor to provide means for automatically 
cutting out the picks as the warp is beamed, 
leaving only sh^rt lengths in the warp, which 
may be readily removed by the weaver. In 
attaining this end Mr. Baer prefers to provide 
the machine with a number of automatically- 
operating knives, which run between the warp- 
threads and as the picks approach the knives 
serve to sever the same. 

MOLDING-MACHINE. — H. C. Steele, W. 
Stenson, and F. J. Trout, Jacksonville, Fla. 
The principal objects of the invention are to 
provide means for smoothing the sides of the 
molded articles as they are removed from the 
mold, to provide for quickly and efficiently 
removing them from the molds, to provide for 
attaching two articles together by means of an 
insert placed in them in the act of molding, 
to provide for a convenient and efficient intro- 
duction of the molding material into the 
molds, and to provide for adjustments to ac- 
commodate one set of molds to articles of dif- 
ferent lengths. It relates to improvements in 
machines and molds for molding plastic ma- 
terials. 



Railways and Their Accessories. 

AUTOMATIC AIR-COUPLING.— E. V. Sex- 
SMith, Fond du Lac, Wis., and D. E. Moulton, 
Belle Plaine, Iowa. The improvement pertains 
to a coupler for use upon either passenger or 
freight trains ; and the principal objects thereof 
are to add to the efficiency without increasing 
the cost of these devices and to provide a con- 
struction which will operate effectively' to con- 
duct air from one car to another, as well as 
to provide for the automatic coupling of the 
parts and to secure means for allowing adjust- 
ment to suit various kinds of cars. 

SIGNAL. — C. R. Dowler, Lamar, Col. More 
definitely stated the invention refers to means 
indicating dangerous high-water level at a rail- 
road or other bridge. The object had in view 
is to provide a signal involving new, improved, 
and simplified means for effecting the display 
of a visual or audible signal indicating danger- 
ous high level of the water ia a river at a 
bridge or other place. 



Pertaining to Recreation. 

AMUSEMENT DEVICE.— E. S. Benedict, 
New York, N. Y. The principal object in this 
case is to provide an artificial flow of water 
directly in line and falling over the track upon 
which the vehicle moves and for shutting off 
the flow as the vehicle enters it and then 
starting flow again when vehicle has passed. 
This is accomplished, first, by having the flow 
represent a waterfall, second, by having it 
represent a fountain. Either can be electri- 
cally lighted in any of the ordinary ways or 
can be provided with any features employed 
for beautifying artificial falls and fountains. 

FISHING-REEL.— F. L. Dickson. El Paso, 
Texas. This invention relates to fishing-reels 
such as are used by anglers for "playing" a 
fish after it has been struck. The object of 
the Inventor la to produce a reel oC simple con- 
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IMARINE GAS ENGINES! 



1 'i s *'« 7 . 

|"It Is Self Starting" 

I Indian River, Mich., October 14, 1905, 

I Smalley Motor Co., Bay City, Mich, 

I Gentlemen — You can refei anyone to me in regard to the 
I Smalley motor ; my motor runs perfectly. There is one thing 
I ib out your motor that you donot mention — IT IS SELF START? 
I ING. My motor starts just as sure as steam if it has not stood 
f »ver ten hours; if it has I only have to turn the flywheel back 
1 one-quarter turn in the morning, but that is all tor the day. 
I Your rotary timer starts the engine every time. I don't think 
I you mention this in your catalogue, but for a perfect motor it 
I can't be beat. Yours truly, CAPT. WM. F. DAG WELL. 

Bay City, Mich., June 10, 1905. 
I Smali.ey Motor Co., Bay City, Mich. 

I Gentlemen — After using the 12 H. P. engine lam pleased to 
I report, to you that the engine has provei! far beyond my expec- 
I tations. In all my use of the engine I have never known if to 
I miss an sxplosion, I have kept actual count of twenty-seven 
I times I have started engine after having made stops at various 
I points along the river and in twenty-six of these twenty-seven 
I times I ha-ve never used either starting lever or turned a wheel, 
I simply starting engine by means of the commutator. IT IS 
I SELF-STARTING. Yours very truly, CHAS. CORYELL. 
1 Send 10 cent's in stamps for complete illustrated catalogue, 
I Address T)ept, W. 

I SHALLEY MOTOR CO., LTD., Bay City, Mich., U. S. A. 

Member of the National Ass'n Of Engine and Boat Mnfrs. 



struction which is provided with means for 
controlling at any instant the tension of the 
line in unwinding. 



Mdrine Engines^ 

Four cycle — jump spark 
ignition — Automobile type, 
Have the smallest number 

working parts consistent with a perfect 
operating motor. Our valves insure 
perfect mixture. Ignition system is like an automobile, 
and motor starts with one turn. 

Regal Engines are fully guaranteed. 
"They are Built to Run and I>o It." 
Ourcustomers say we are the only manufacturers who put 
Good Work into a Small Engine. Made in 3 types, 1 1 )i, 
3 and 5 H. P.— single cylinder; 8 to 15 H. P. double cylin- 
der ; 30 H. P. 4-cylirider marine. Send fok. Our New 
Catalogue N0.I6 — it shows all the latest designs — 
tells interesting things about gas engines. Mailed free. 
Regal Gasoline Engine Co., Coldwater, Mich. 




THE MIETZ & WEISS 

Sizes from 



Send for 
Catalogue. 




oeo H.p OIL ENGINES 



Stationary l}£to80H. P, 
Marine 3 ;< to TOO H. P. 

Use KEROSENE and FUEL 
OILS. Direct connected Gen- 
erators, Pumps, Air Compressors, 
Hoists, etc. Thousands in use in 
all parts of the world. 

AUGUST MIETZ 

158-138 Mott St., New York, U.S.A. 



GAS ENGINE DETAILS.— A VALUA- 

ble and fully illustrated article on this subject is con- 
tained in Supplement No. 1 292. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



KEROSENE 
OIL ENGINES 

Marine Stationary Portable 

NO BANGER, Maximum Power) 
Lightest Weight, Simple, Reliable, 
Economical. No Batteries, Self 
ignition by Compression. Fully 
Guaranteed. Write tor Catalogue P. 
M. tyNo charge for packing. 

nternational Oil Engine Co. 

253 Broadway, N. Y., U.S.A. 




Cbe Tireless Cookstove 

AND POINTS ON PURCHASING 

A most valuable and interesting book on Do- 
mestic Economy by Capt. Harry H. Skinner, 
showing how to make and use a Pireless Cook- 
stove and save seven-eighths of the fuel ordi- 
narily used in cooking and how to purchase 
and properly prepare food. Bound in cloth, 
illustrated. 

This method has been adopted by the U. S. 
Government for use in army camDs, and the 
book contains many recipes and valuable in- 
struction from the most scientific and practical 
cook in this country, now in ttt# employ of the 
Government. Rent prepaid to- any address on 
receipt of 25 cents. | 

JAPAN PUBLISHING COf, Dept. B 
American Tract Society Building New York. N.Y. 



SPARK COILS 

Their Construction Simply Explained 

Scientific American Supplement 

160 describes the making of a lj^-inch spark 
coil and condenser. 

Scientific American Supplement 
1514 tells you how to make a coil for gas- 
engine ignition. 

Scientific American Supplement 
1522 explains fuliy the construction of a 
jump-spark coil and condenser for gas-engine 
ignition. 

Scientific American Supplement 
1 1 24 describes the construction of a 6-inch 
spark coil. 

Scientific American Supplement 
10 87 gives a full account of the making of 
an alternating current coil giving a 5-inch 
spark. 

Scientific American Supplement 
1527 describes a 4-inch spark coil and con- 
denser. 

Scientific American Supplement 
1402 gives data for the construction of coils 
of a definite length of spark. 

The above-mentioned set of seven papers 

will be supplied for V0 cents. 
Any single copy will be mailed for 10 cts. 

MVNN (SL COMPANY, Publishers 
361 Broadway New York 



Pertaining to Vehicles. 

AUTOMOBILE. — B. E. Hervey, Spokane, 
Wlash. The invention is an improvement in 
automobiles. By supporting the wheel-shaft 
upon either side of the wheel and by providing 
the oppositely-disposed crank-arms arranged 
upon either side of the longitudinal bar all 
cross strain is obviated, and as a consequence 
friction is reduced to a minimum. A better 
and more equal transmission of power is also 
effected by this arrangement, and a more stable 
support is provided for the wheels. 

TRUCK.— J. D. Smith, Cheraw, S. C. Mr. 
Smith's invention relates to trucks especially 
adapted for handling lumber in mills and else- 
where ; and the purpose of the improvement is 
to provide a truck in which the frame is in one 
piece, and, further, in which the axles are of 
such construction as to act as braces and 
spreaders for the frame as well as axles. 

VEHICLE.— J. H. Hanson and J. J. Petea- 
borg, Aitkin, Minn. The improvement has ref- 
erence to vehicles, and more particularly to 
the running-gear thereof. Its principal object 
is to equalize the movement of said gear. Used 
in connection with automobiles it will relieve 
the engine and its associate parts to a great 
extent from ordinary wear and tear incurred. 
It will greatly reduce the liability of upsetting 
a vehicle or displacing its load. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business and Personal Wants. 



HEAD THIS COLUMN CAREFULLY.— You will 
find inquiries for certain classes of articles numbered 
in consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring the information. In 
every case it is necessary to give the 
number of the inquiry. 

MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 791 3.— Wnnted, name and address 
of makers of a waterproof glue. 

For mining engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 791 4.— W anted, makers of gear 
wheels or cog wheels, or sprocket wheels. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 7915.— Wanted, a manufacturer of a 
door check which is placed on the outer corner of the 
door, as an additional check besides tfie spring. 

Handle & Spoke Mchy. Oher Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 7»16.--Wanted. wrought iron filings 
or borings ; as fine as granulated sugar. 
WANTED.— To secure a party to manufacture a patent 
Ratchet Drill. Address Drill, Box 773, New York. 

Inquiry No. 7917.— Wanted, information concern- 
ing the manufacture of collar buttons, such as mate- 
rial, cost, etc. 

1 sell patents. To buy, or having one to sell, write 
Chas. A. Scott.. 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry No. 7918.— Wanted, makers of rotary or 
turbine steam engines. 

Well gotten up typewritten letters will increase your 
business. $2 per 1.000. 

Typewritten Letter Co., St. Louis. 

Inquiry No. 7919.— Warted. makers of drop forg- 
ing machines, also small machines for crushing cotton- 
seed. 

The celebrated *' Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Machine Company. 
Foot of East 138th Street, New York. 

Inquiry No. 7920.— Wanted, name and address of 
parties who make a specialty of manufacturing cabinets 
on contract. 

For Sale.— Self-swinging gate, great improvement. 
Sell or lease on royalty. Patented November 21, 1905. 
Claude Siebring, George, Iowa. 

Inquiry No. 7921.— Wanted, the manufacturers 
of the railroad track. laying machine. 

I have for sale the U. S. and all foreign rights of new 
patent Improvements in Water Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 

Inquiry No. 7922.— For manufacturers of bicycle 
fittings or bicycles. 

Wanted.— Practical storage battery man to join me 
in making small storage batteries. Must have some 
capital. I have building and power. Capital, Box 773, 
New York. 

Inquiry No. 7923.— Wanted, address of makers of 
rotary pumps to lift water 15 to 20 teet. and put 75 to 80 
pressure on pressure tank and maintain that pressure 
while 2-inch hose lines work from the pressure tank 
continuously. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
machinery tools, and wood fiber products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquirr No. 7924.— Wanted, makers of friction 
clutch pulleys. 

Wanted.— Experienced foreman for erecting depart- 
ment "Four Cylinder Motors" with well-established 
automobile company. Must have had 3imilar expe- 
rience with good company. Address Foreman, Box 
773, New York. 

Inquiry No. 7925.— For manufacturers of tin 
boxes made to represent books. 

Patent for Sale.— Traction wheel or runner. A 
newly invented vehicle wheel or runner ; a sled that 
will run freely and smoothly on snow or ground, and 
gives good satisfaction. Can be used anywhere in the 
north or south. Good bargain. 

Andrew Sell, Bridgie, Itasca County, Minn. 

Inquiry No. 7926.— For manufacturers of dust 
protectors. 

Inquiry No. 7927.— Wanted, manufacturers of 
adjustable scaffolds for use of bricklayers. 

Inquiry No. 7928.— Wanted, a small milling ma- 
chine. 

Inquiry No. 7929.— Wanted, the name and ad- 
dress of the makers of the Norton Door Spring. 



JUST PUBLISHED 

V» V* Ty 

Electrician's 
Handy Book 



Prof. T. O'Conor Sloane, A.M., E.M.,Ph.D. 

Handsomely Bound In Red Leather, 
with Titles and Edges in Gold 



Pocketbook Style 



Price $3.50 



A thoroughly practical up-to-date 
book of 768 pages, covering the entire 
field of electricity. Contains no useless 
theory. Everything in it is to the point 
and can be easily understood by the 
student, the practical worker, and the 
every -day working electrician. The ad- 
vanced electrical engineer will also re- 
ceive great benefit from its perusal and 
study. 



Fifteenth Edition Revised, Enlarged and Reset 

Gas, Gasoline and 
Oil Engines 

Including Gas Producer Plants 

By Gardner D. Hiscox, M. E. 
Price $2 50 

The only complete American book on 
the subject for Gas Engine Owners, Gaf 
Engineers, and intending purchasers os 
gas engines, treating fully on the con- 
struction, installation, operation and 
maintainance of gas, gasoline, kerosene, 
and crude petroleum engines. 

The new rewritten, enlarged and re- 
vised 15th edition of this work has been 
prepared to meet the increasing demand 
for a thorough treatise on the subject. 
Its 450 pages give general information 
for everyone interested in this popular 
motive power, and its adaptation to the 
increasing demand for a cheap and easily 
managed motor requiring no licensed 
engineer. It is fully illustrated by 351 
Engravings and Diagrams. 



MODERN MACHINE SHOP 
CONSTRUCTION 

Equipment and Management 

By Oscar E. Perrigo, M.E. 

Nearly 400 Large Quarto Pages, Illustrated 

by over 200 Engravings Specially 

Made by the Author 

Price $5.00 

A work designed for the practical and 
every-day use of the Architect who de- 
signs, the Manufacturers who build, the 
Engineers who plan and equip, the 
Superintendents who organize and direct, 
and for the information of every Stock- 
holder, Director, Officer, Accountant, 
Clerk, Superintendent, Foreman, and 
Workman of the Modern Machine Shop 
and Manufacturing Plant of Industrial 
America. 

SEND FOR DESCRIPTIVE CIRCULAR 



Electric Wiring, 
Diagrams and 
Switchboards 

By Newton Harrison, E. E. 

Instructor of Electrical Engineering in the Newark 
Technical School 

PRICE $1.30 

A thoroughly practical treatise cover- 
ing the subject of Electric Wiring in all 
its branches, including explanations and 
diagrams which are thoroughly explicit 
and greatly simplify the subject. Prac- 
tical every day problems in wiring are 
presented and the method of obtaining 
intelligent results clearly shown. Only 
arithmetic is used. 

MUNN & CO., Publishers, 

36! BROADWAY NEW YORK. 



\Notes 




and Queries. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or In this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special "Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9894) F. G. H. asks: Will the range 
(actual and theoretical) of a 30-caliber bullet 
(any other caliber probably would not matter) 
fired from a gun weighing ten pounds sus- 
pended by a wire, i. e. — free to recoil without 
friction—be the same as a bullet of the same 
caliber fired from a gun having an equal bore 
and similarly suspended, but having a weight 
or mass of 10,000 pounds? This has puzzled 
the writer and a number of his friends who 
are readers of your valuable paper. Any light 
you can throw on the subject, together with 
explanation of how you arrive at the correct 
solution will be greatly appreciated. A. New- 
ton's Third Law of Motion is, "T'he mutual 
action of two bodies is equal and opposite in 
direction ;" or, as it is usually expressed, 
"action and reaction are equal and opposite in 
direction." The action of the gases upon the 
gun and the ball are equal in quantity, and 
each has the same momentum, the ball forward, 
the gun in the opposite direction. No account 
need be taken of the weight of either unless the 
velocity of the two need be determined. The 
velocity of recoil of the guns will be in propor- 
tion to their weight. 

(9895) J. K. asks: How cold is it 
when it is twice as cold as two degrees above 
zero? The above problem appeared in a pub- 
lication recently, which caused considerable 
discussion. Some considered it as a joke, and 
others more serious. Following issues pub- 
lished different solutions. If I may be per- 
mitted to trespass upon your time, please favor 
by answering the above problem if possible. 
A. It is not twice as cold when it is one degree 
above zero, F. as it is at two deg. above zero. 
To get an absolute comparison of temperature 
we must measure from absolute zero. Tem- 
peratures above absolute zero correspond to the 
heat required to produce them. Two above ab- 
solute zero is twice as hot as one above. Abso- 
lute zero is 459 deg. Fahr. below its zero. The 
real temperature when the Fahr. thermometer 
shows 2 deg. above is 461 deg. absolute Fahr. 
Twice as cold, or as it should be expressed, half 
as hot as this, is 230.5 deg. absolute Fahr. 

(9896) S. R. says: I have a maxi- 
mum and minimum thermometer, the principle 
of which I find it difficult to understand, and 
so far have not been able to find any descrip- 
tion in any books that I have. It is the bent 
tube thermometer, containing quicksilver, but 
with no bulb as a reservoir of the metal. It 
carries two glass rods with iron pins in them, 
which mark the maxima and minima, and 
which are drawn back to place by means of a 
small horseshoe magnet. A. Tlie thermometer 
which you describe is a Six's thermometer. The 
liquid is usually the same on both sides of the 
mercury, and is usually alcohol. A space above 
the alcohol in the bulb has in it only vapor of 
alcohol. When the temperature rises, the ex- 
pansion of the alcohol in A pushes the mercury 
and the iron wire above the mercury in B along 
to the highest point reached by the mercury. 
When the temperature falls, this wire is left 
at the highest point it has reached, the alcohol 
contracts in A and draws the mercury over to 
the side A. The iron wire is not pushed in 
front of the mercury in A to the lowest tem- 
perature reached by the contraction of the alco- 
hol in A. The thread of mercury is the indi- 
cator ; the change of volume of the alcohol 
measures the change of temperature. 

(9897) W. A. W. asks: Can it be 
proved that light is not electrical energy gen- 
erated by the sun, which energy in coming in 
contact with the resistance of the earth's at- 
mosphere produces light by friction? Does the 
wireless telegraph operate through waves of 
ether or waves of air? A. Scientists believe 
that light is due to the same waves as elec- 
tricity, and that these come through space, 
from any body which can produce them, to the 
earth. When these waves strike the earth, they 
are ultimately absorbed as heat waves. If they 
strike an eye, they are converted into light 
waves. Any object which is hot enough can 
emit such waves. Objects which can reflect 
these waves may send them to the eye, as 
flowers and other visible objects on the earth 
do send them. Friction is not involved in the 
action. Wireless telegraphy is performed by 
waves which are electro-magnetic in character, 
and which pass through air or ether on their 
way, supposedly with the speed of light. 
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(9898) W. 0. D. asks: Should it be 
practicable to convert the alternating machine, 
described by N. Monroe Hopkins in Supple- 
ment No. 1558, by making proper connections 
with regard to the field and using a separate 
commutator with the necessary connections in 
armature. Please advise me as to size of wire 
to use in both field and armature, together with 
any other information you have time to give 
me. A. No change in field or armature wind- 
ing is necessary to convert the alternating-cur- 
rent dynamo of Supplement No. 1558 into a 
direct-current machine. It is only necessary to 
replace the collecting rings by a commutator 
with as many segments as there are coils on 
the armature, and connect the end of one coil 
and the beginning of the next coil of the field 
to the bars of the commutator in regular order 
around the commutator. The machine will 
then give a direct current. 



[NDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

February 20, 1906. 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 



Adding and recording machine, A. S. 
Dennis 

Advertising device, P. Coupette 

Advertising device, E. C. Crow 

Air and liquid cooling apparatus, G. T. 

Voorhees 

Air brake coupling, II. H. Sartain 

Air brake mechanism, A. L. Goodknight. . . . 

Air purifying apparatus, J. H. Kinealy 

Alarm, W. L. Monroe 

Albumin from vegetable substances, extract- 
ing, F. W. Gaertner 

Amusement device, T. C. Hurst 

Anchor hook, guy clamp, and guy stretcher, 
combined, G. F. Swortfiger 

Animal shears, S. Robinson 

Animal trap, J. H. 'l'barp •■ 

Annealing Box, J. J. Markey 

Annunciator drop, C. E. Scribner 

Anode, h. Levett 

Automatic sprinkler, E'. V. Smith 

Automobile, \V. T. Penrose 

Automobile frame, Schaaf & Davis 

Automobile steering gear, J. Warrington... 

Awning, J. Malinofsky 

Bag fastener, J. S. Williamson 

Baling press, T. & H. B. Abbot 

Band cutter and feeder, L. N. Holm 

Band cutter and feeder, R. B. Van Court.. 
Barrel heading press, 0. J. Wyman, et al.. 

Bed, folding, F. J. Hubbard 

Bed spring, B. F. Lindsley 

Beers or malt liquors, manufacture of Eng- 
lish, N. H. Claussen 

Belt for supporting catamenial bandages, 
self-adjusting, E. Schick 

Belt tightener, J. J. Thacher 

Bin, H. M. Praed 

Binding post, E. C. Henn 

Bit. See Bridle bit. 

Block lifter, hollow, G. D. Rowell 

Blower for explosion engines, engine driven, 
Frayer & Miller 

Boat, life, R. A. Brown 

Boiler, S. Hallander 

Boiler, W. J. Sheetz 

Boiler furnace, steam, W. H. Hampden 

Book holder, J. N. Miller 

Book strap, M. H. Karibo 

Bookbinder's plow, J. Hinklein 

Bottle cleaning machine, C. H. Loew, 

813,012, 

Bottle closure, A. & D. Celenza 

Bottle, non-refillable, A. Bennett 

Bottle, non-refillable, M. Conner 

Bottle rinser, C. H. Loew 

Bottle sterilizing and cleansing apparatus, 
T. C. Bates 

Bottles, frangible cap for the closure of, 
S. M. Stevens 

Brake. See "Vehicle brake. 

Brake band, H. N. Covell 

Brake hanger, adjustable, G. M. Brill.... 

Brake mechanism, power, C. B. Goode.... 

Brick clay crusher rolls, J. H. Bach 

Brick cutting machine, Barr & Gandert... 

Bridging horizontal and vertical spaces, R. 
C. Sayer 

Bridle bit and attaching means therefor, 
F. Weathers 

Brooder, H. F. Rau 

Buckle, Merrill & Howard 

Building structures, stairs, corners, and the 
like, protecting rail for, M. Rupke.... 

Burglar alarm, J. H. Snow 

Burial casket, J. H. Mills 

Calculator and recorder, mechanical, L. S. 
Crandall 

Camera, kinematographic, M. Hansen 

Can body forming and soldering apparatus, 
L. C. Sharp 

Can heading and crimping machine, auto- 
matic round, A. Lotz 

Can heading and crimping machine, auto- 
matic square, A. Lotz 

Candy machine, A. Mosebach 

Car, convertible, Stanley & Gillmore 

Car coupling, G. A. Hermanson 

Car coupling, W. McConway, Jr 

Car draft appliance, railway, J. F. O'Con- 
nor 

Car friction draft rigging, railway, F. B. 
Townsend 

Car grain door, J. Feucht 

Car indicator, street, Evans & Patterson.. 

Car lubricator, J. F. Joy 

Car seat, reversible, H. Witte 

Car wheels, producing self-lubricating, J. W. 
Fuller, Jr 

Cars, cable grip for, J. L. Davis 

Cars, tandem spring draft rigging for rail- 
way, J. F. O'Connor 

Card mounting, C. C. Harper 

Carding machine feeding mechanism, P. L. 
McBride 

Carrier. See Trace carrier. 

Carrier, D. G. Lyman 

Cashiers, registers, and recorders, keyboard 
locking mechanism for mechanical, De- 
ment & Hull 

Cask or vessel for ignitible or explosive 
liquids or gases, W. Dreyer 

Catamenial sack, W. M. Longstreth 

Cattle guard, W. E. Dement 

Cement block making machine, B. Poulson . . 

Cement kiln, oscillating, B. E. Eldred.... 

Centrifugal machine, E. H. Dutcher 

Centrifugal machines, speed controlling 
mechanism for, E. II. Dutcher 

Chain, detachable link, A. D. Morris 

Chain hook, F. Kramer 

Chain sling and trip, W. E. Cage 

Charging machine, A. L. J. Queneau 

Chuck, drill, T. James 

Churn, butter, C. M. Runyan . , 

Churn operating mechanism, II. L. Busch . . 

Cigarette holder, W. Durand 

Circuits, switch or circuit breaker for high 
potential, E. W. Rice, Jr 



813,361 
813,200 
813,354 

813,066 
813,390 
813,000 
813,217 
813,164 

813,373 

812,848 

813,182 
812,882 
813,333 
812,943 
812,954 
813,048 
813,061 
813,058 
813,175 
813,186 
813,103 
813 £66 
813,270 
813,000 
813,259 
812,911 
813,004 
812,939 

813,199 

813,176 
812,899 
813,069 
813,093 

813,060 

813,204 
812,815 
812,844 
812,890 
813,380 
813,227 
813,216 
812,998 

813,100 
813,198 
812,804 
813,038 
812,940 

812,974 

813,181 

812,827 
813,346 
812,989 
813,273 
812,973 

812,952 

813,337 
813,115 
812,862 

813,326 

812.892 
812,945 

813.281 
812,845 

812,955 

812,858 

812,857 
813,315 
813,249 
812,927 
813,107 

812,868 

812,902 
812,838 
813,144 
813,214 
813,267 

813,146 
813,040 

812,867 
812,993 

812,863 

813,160 



813,360 

813,365 
813,221 
812,984 
813,112 

812,834 
813,282 

813,283 
813.229 
813,386 
813.277 
813,022 
813,151 
813,325 
812,819 
813,366 

812,880 



SDCPIAI Cn.ltHV flEECR T° INTRODUCE OUR LATEST LARGE. POWERFUL 

ortblAL oU'UAI urrtlf achromatic telescope, with solar eye-piece 

FACE TO FACE WITH THE SUN! 




NEEDED ON FARM, SEA OR RANCH 

POSITIVELY such a good telescope was never sold for this price before. These Telescopes are made by one ofthe largest manufacturers of 
Europe, measure closed 12 indies and uneii over zy, feet in 5 sections. Thev are BRASS BOUND, BRASS SAFETY CAP on each end to exclude 
dust, etc. with POWERFUL LENSKS, scientifically -round and adjusted. GUARANTEED BY THE MAKER. Heretofore Telescopes 
of this size have been sold from $5.00 to $8.00. Every sojourner in the country or at seaside resorts should certainly secure one of these instruments; 
and no farmer should be without one. Objects miles away are brought to view with astonishing- clearness. Sent by express for $1 safely packed ; 
if by mail, $1. 10. Our new catalogue of Watches, etc., sent with each .rder. This is a grand offer and you should not miss it. U'E WAR- 
RANT each Telescope JUST AS REPRESENTED or money refunded. WHAT A TOURIST SATS : New York, Nov. 4, 1905. 
Messrs. Kirtland Bros. & Co. Genti.emkx : 1 had with me on my recent European trip, one of your Excelsior Solar Telescopes, with which [ 
had the pleasure of observing an Eclipse of the Sun. At the Austrian Tyrol it was almost 80 per cent concealed. Your Solar eve-niece is a great 
thing. Its value to me on this occasion was many times greater than the entire outlay for the Telescope. Yours truly, L. S. HENRY, 



Its value to me on this occasion was many times greater than the entire outlay for the 
Send $1 ,1# by Registered Letter, Post Office Money Order, Express Money OrderJ or Bank Draft payable to our order 
KIRTLAND BROS. & CO., Dept. S. " 



Yours truly, 
le to our order 

A., 90 Chambers Street, 



New York 



..BALI. BEARING 
DEVICE 



Valuable Patent For Sale 

Revolving Ba.ll Bearing Fla.g Device 

Every public building in every hamlet, town and city in the 
world, a possible purchaser for this device. It is an absolute 
necessity to military and naval stations and public buildings. 
Where expensive flags are used, it saves initial cost first year from wear alone, 
besides allowing flag to fly free and with the wind. No entangling of flag, 
halyards and pole, but always as shown in cut. The U. S. Government will use 
thousands of them when brought to its notice. Easy to manufacture, and to 
a concern with facilities for turning out this device, a fortune can be made. 
Lack of capital, reason for selling. Will be glad to go into details with 
interested parties. Will offer for sale outright or on a royalty basis. 

J. EVELETH GRIFFITH, 368 Congress St., BOSTON, MASS. 



..J5ALU BEARING 
KEV1CE 



I KNOW 




Where to locate you on the 

LEHIGH VALLEY RAILROAD 

if you want to establish a new industry 
or re-locate one already established. 

P. H. BURNETT, Industrial Jigent 
143 Liberty St., N. Y. 



Clock, self-winding electric, M. Menkin. . . . 
Cloth cutting machines, circular knife and 

retaining gear for, H. A. Meyer 

Clothes drainer, F. P. Sager 

Clutch, Ehle & Nice 

Clutch mechanism, J. H. B. Bryan 

Coffee, malt, etc., roasting apparatus for, 

M. Boof 

Coffee pot attachment, Randall & Peirson.. 

Collar foundation, D. Potts ., 

Column, T. F. McCarthy 

Concrete curbing, reinforced, A. Thomas. . 
Concrete, reinforcing truss for, E. B. Jarvis 

Conveyer, C. H. Anderson 

Conveyer for coke retorts, H. A. Carpenter. 
Core forming machine, sand, C. C. Korns... 

Corn shocker, O. Boyer 

Cotton picker, J. K. Piper 

Cotton picking machine, J. Nisbet 

Cotton scraper, J. D. Fairless 

Cross tie and means for holding track rails 

thereon, E. A. Gillchrist 

Cultivator attachment, W. H. Mitchell 

Cushion spring, W. R. Smith 




/~\UR factory buildings and equipment, materials and processes, are unapproached 
in the entire American automobile industry and in many essentials Columbia 
Gasolene Cars for 1906 are a full year in advance of all others. This is not mere 
assertion. Make the comparison yourself. In no other cars will you find crankshafts 
machined cold from a solid block of metal and chrome-nickel steel transmission shafts, 
jack-shafts, gears, etc., nor the I-beam front axle forged in one continuous piece. 
In no others will you find the same perfection of body designs, beauty of color schemes 
and painstaking details of finish. Mark XLVII, four cylinders, 40-45 h. p., double 
chain drive, price, $4500 to $5500, according to body, is the accepted ideal of the 
American high-powered car. Mark XL VI, four cylinders, 28 h. p., shaft drive, 
price $3000, is unequalled among medium-poweredfour-cylindercars. MarkXLIV-2) 
two opposed cylinders, 18 h. p., shaft drive, price $1750, we offer as the highest 
grade two-cylinder car in the market. 



Separate Catalogues of Columbia Gasolene Cars, Columbia Electric Carriages and Columbia 
Electric Commercial Vehicles will be mailed on request ; also, special illustrated booklets ; 
" Columbia Chrome-nickel Steel," " Fashioning a Crankshaft, 1 ' " Consistent Differences in 
Columbia Cars," "Transmission," etc. 



ELECTRIC VEHICLE COMPANY 

HARTFORD, CONN. 



New York Branch: 134-136-138 West 39th Street. Chicago Branch: 1332-1334 Michigan Ave. 
Boston: Columbia Motor Vehicle Co., 74-76-78 Stanhope Street, Philadelphia: Penn- 
sylvania Electric Vehicle Co., 250 North Broad St, Washington : Washington E. V. 
Transportation Co., 15th St. and Ohio Ave. 

Member Association Licensed Automobile Manufacturers 



813,161 

813,313 

812,884 
813,369 
812,817 

813,274 
813,237 
812,878 
813,318 
813,334 
813,303 
813,134 
812,977 
812,852 
812,809 
813,170 
812,805 
813,085 

813,205 

812,946 

813,244 

Damper, automatic, W. H. H. Morelock. . . 813,228 

Damper, pipe, H. Whitham 813,188 

Davenport and bed, combined, A. M. Pad- 
more 813,233 

Dental handpieces, slip joint connection for, 

Smith & Jones 813,178 

Dental tool for removing crown pins, G. T. 

Carpenter 812,970 

Dentistry, grinding stone and disk employed 
in mechanical and operative, H. San- 

f ord-Burton 81 3,348 

Derrick, log, H. Combs 813,352 

Die stock, H. W. Oster 812,870 

Disintegrating machine, M. F. Williams.. 813,190 

Disintegrating machine, J. W. Hyatt 813,300 

Dispensing apparatus, E7. Talbert 813,027 

Display form, G. Galland 812,986 

Display tray, J. J. Hoffmann 812,999 

Distilling wood and obtaining therefrom the 
different by-products, apparatus for, W. 

W. & T. L. James 813,302 

Door check, Parker & Papenfoth 813,111 

Door check and closer, N. W. Crandall... 812,829 
Door, combined storm and screen, J. Abrim. 813,271 

Door lock, grain, J. Feuchet 812,839 

Door wings, device for hanging revolving, 

J. Wendler 812,907 

Dop, P. H. Farrell 812,836 

Doubletree hitch, J. H. Cook 813,039 

Draw knife, A. B. Jennings 813, 152 

Dredge, J. F. Loreman 813,222 

Dredger, V. A. Strom 813,252 

Dry meter for gas, air, and like fluid, D. 

Made 813,312 

Drying apparatus, O. M. Davison 813,358 

Drilling machine, J. P. Jacobs 813,211 

Drilling machine, A. Walker 813,335 

Drilling machine, F. W. Clough 813,351 

Drum mill, B. Beneke 813, »70 

Dumping mechanism, F. J. Sleezer 812,957 

Dye and making same, red azo, G. Kalischer 813,155 

Dynamometer, H. Ruddick 813,324 

Electric heater, A. A. Pratt 813,113 

Electric meter, T. Duncan, reissue 12,453 

Electrical heater, E. L. Vaughn 812,965 

Electrical safety apparatus, Hosmer & Diet- 
rich 813,297 

Elevator. See Grain elevator. 

Embossing machine, J. F. Lowenhaupt 812,859 

Embroidering machines, fabric moving mech- 
anism for, M. Trautmann 813,122 

Engine controlling mechanism, blowing, J. 

V. Symons 813,064 

Engine sparking igniter, explosive, Cormack 

& Zumdahl 813,081 

Engine starting mechanism, explosive, H. 

J. Wiegand 813,068 

Engines, automatic cut-off for explosive, M. 

Munzel 813,316 

EJvaporating pan, J. P. Golden 813,089 

Excavating machine, T. H. Walker 813,393 

Exhibiting apparatus, lace curtain, J. F. 

Mumf ord 813,165 

Explosive, F. Sparre . . 812,958, 812,959 

Eyeglasses, J. C. Wells 813,030 

Face plate, adjustable, F. A. Borst 812,910 

Fare recorder, J. F. Ohmer 813,017 

Fastening hook, C. D. Rice 812,879 

Feed attachment, J. A. & J. C. Doran 812,833 

Feed mechanism, J. J. Thacher 812,898 

Feed water heater, H. G. Miller 812,944 

Fence, wire, Elwell & Grimm 813,370 

File cabinet, F. L. G. Straubel 812,962 

Filing case, C. O. Hiscock 813,150 

Filter, K. Kiefer 812,933, 812,934 

Filter, B. F. Schirmer 813,327 

Filter, centrifugal, E. H. Dutcher 813,368 

Filter press, S. Thurstensen 813,121 

Filter press container, C. W. Merrill 813,014 

Filter pulp packing machine, K. Kiefer, re- 
issue 12,455 

Filtering apparatus, K. Kiefer 812,931 

Filtering element, K. Kiefer 812.932 

Fire escape, Brown & Franciscus 813,139 

Fire escape apparatus, G. B. Price 812,950 

Fireproof column and column cap, J. J. 

Tresidder 813,183 

Fish, apparatus for dry curing, V. Whit- 
man 813,264 

Fish, dry curing, V. Whitman 813,265 

Fishing float, L. M. Johnson 813,153 

Flashlight apparatus, automatic, Berens & 

Gatzert 813,077 

Fluid pressure generator, A. Baudin 813,075 

Flypaper, J. H. Bien , 813,190 

Folding box, E. G. Brown 813,347 

Folding machines, paper slitting device for, 

La Sor & Smith, reissue 12,456 

Footwear, anatomical, H. P. Cole 812,920 

Forging and welding machine, C. Reinhart.. 813,174 
Formaldehyde generator, A. E. Dieterich.. 813,363 
Fumigating material and making same, J. 

H. Rivers 813,323 

Furnace, J. C. Miller 813,226 

Furnaces, air feeding device for, M. A. 

Lutzner 813,102 

Galvanometer, P. H. Wynne 813,269 

Game recording devise, A. S. Nichols 812,864 

Garden rake and cultivator, B. J. H. Gulce. 813,377 
Garment rack, individual safety, H. J. 

Bouhall 812,917 

Gas burner, S. Bernheim 812,975 

Gas burner, inverted incandescent, H. 

Farnoff 813,042 

Gas light switch, f. A. Davis 813.357 

Gas meter, K. R. Howard 813,097 

Gate, G. W. Thompson 812,964 

Gearing, B. Tropp 812,903 

Gearing, E. Wighton 813,189 

Gearing, variable speed, W. T. Sears 812,886 

Glass blowing machine, N. W. Hartman... 813,289 
Glass drawing apparatus, Speer & Harvey. 813,248 
Glass drawing machine, G. H. Harvey, 

813.290, 813,291 
Glass making apparatus, wire, J. Heiden- 

kamp 812,994 

Glass, manufacture of, Speer & Harvey. . . . 812,894 

Glass, manufacturing, J. R. Speer 813.247 

Glass ornaments, making, ,T. True 813,123 

Glove, baseball, E. H. Decker 812,921 

Governor, throttling, H. C. Clay 813,037 

Grader, road, J. W. Langfltt 813,010 

Grader, road, C. Morsing 813,055 

Grain drills, adjustable feed for, A. F. 

Mills 813,054 

Grain elevator, pneumatic, W. C. Allen. . . . 813,073 

Grinding apparatus, L. H. Olmsted 813,167 

Gun carriage, S. N. McClean 813,100 

Halter, M. M. Stokes 813,062 

Hame, W. H. Hill 813,294 

Hammer and spike puller, claw, C. F. Fifer 812,985 

Hammer, pneumatic, R. A. Norling 813,109 

Hanger. See Brake hanger. 

Harness, G. E. Bennett 812,913 

Harvester platform adjusting means, seed, 

T. J. Campbell 813.349 

Hat crown protector, M. Olidort 813,019 

Hay press, A. Lorenz 813,013 

Hay rake attachment, J. H. Sutherland 812,897 

Header connection, J. P. Sneddon 813,245 

Headlight cover, H. M. Davenport 812,982 

Heat cartridge and protective apparatus, 

self-soldering, F. B. Cook 812,980 

Heater, O'Hare & Weston 812,868 
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Toquet flarine Motor 

STANDS FOR RELIABILITY 

Ask any owner of a 
" Toquet " Motor. Get 
his opinion. 

If you don't know a 
"Toquet" owner write 
us, we'll gladly 
send names and ad 
dresses of a few. 

Catalogue BfDf 
on receipt of 
tbree 2 cent 
stamps. 

THE TOQUET MOTOR CO. 

metropolitan Building, 31 East 23d Street, New York 

G. Eduakd Shaw, General Manager 




Big Faucet Water Motor 

Connects to any faucet. On 80 
pounds pressure develops 1-8 horse 
power. The average pressure of 
your faucet is from 10 to80 pounds. 
Used for polishing, grinding, buf- 
fing. Furnishes power for sewing 
machines, small lathes, scrollsaws, 
dental lathes, washing machines, 
etc, etc. Athousand and oneuses. 
The Divine Faucet Water Motor 
is nearly twice as large as any 
other advertised motor. We gua- 
rantee it to give satisfac- 
tion or we will refund the 
money paid for it. Toucan 
be the judge 

Regular $5 Outfit for $3.50 

Price will soon advance, so 
take advantage of this op- 
portunity at once. Price 
includes complete outfit— emery wheel, 
buffing and polishing wheels, pulley 
wheel, leather belting, oil can and 
polishing composition. Sent upon receipt ot money 
order for $3.51). Write to-day for copy of liortonV 
Water Motor Book. 

MORTON MANUFACTURING CO. 
Jlept. C, 130 Fulton St., New York 





Good Cooking Means 
Good Health 

Steam cookery retains all 
the nutriment and health- 
giving properties of food. 
In the 

Arnold Steam Cooker 
both meat and vegetables 
are thoroughly cooked in 
separate patented sompart- 
ments, entirely inde- 
pendent of ore anoth- 
er, so that flavors are 
.. j- r uncontaminated. Saves 
■M half your time and one- 

__ ^m^-*¥f third of everything 

cooked by any other means. Ask your 
dealer and write for full particu- 
lars to 

WILMOT CASTLE CO. 
1 7 A Elm Street, Rochester, N, 



Wizard Repeating 

LIQUID PISTOL 




Will stop the most vicious dog (or 
man)wtthout permanent injury. Per 

fectly safe to carry without danger of 

leakage. Fires ana recharges by pulling the trigger. Loads 

from any liquid. No cartridges required. Over(> shots in oue 

loading. All dealers, or by mail, 50e. Rubber-covered holster, 5c. extra. 

Parker, Stearns & Co., 226 South St., Dept. G, New York 




Wonder Electric Lighting Outfit 

For the farm, shop, cottage, or 
private residence. 

So simple anyone can operate them. This 
is the first outfit ever offered for sale at 
sue h a price that you cannot affoid to be 
without one. Think of it; only one- 
tenth of a cent per 
hour for each 16 C, 
P. lamp. You can 
also use engine dur- 
ing the day for oth- 
er purposes. Light- 
ing outfits from 
$110 up. Send for 
complete catalogue 

THE K. M. CORTfWELL CO. 

406 South Salina Street Syracuse, N. Y. 

1132 Park Row Building, New York. 



the NcHte Iti Lamps 

For Home, Store and Street 

We also manufacture Table Lamps. 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. |^*Wrltfl for 

catalogue and prices. 

Chicago Solar Light Co. Dept G, Chicago 




Spend March 

in the: 

West Indies 

Leaving NEW YORK on 
MARCH 8, 1906 

by the Superb Cruising Steamship 

Prinzessin Victoria Luise 

Visiting St. Thomas, Martinique (St, 
Pierre, Fort de France) ; Barbados, Trin- 
idad (Pitch Lake) ; Porto Rico (Sanjuan) ; 
Jamaica (Kingston) ; Cuba (Santiago, 
Havana) and Nassau. 
Duration of Trip, 25 Days 

Cost $150 Upward 

Including stateroom, accommodation and 

meals. For further particulars apply 

HAMBURG-AMERICAN LINE 

OFFICKS: 
New York, 35-57 Broadway. 
Chicago, 159 Randolph St. 
San Francisco, 401 California St. 
Boston, 92 State St. 
Philadelphia, 1229 Walnut St. 
St. Louis, 901 Olive St. 



Heater and folding furniture, combined, W. 

C. James 813,383 

Heating system, hot water, W. J. Sheetz... 812,889 
Heating system, low pressure, A. Harrison. 812,926 
Hinge butt recesses, tool for marking and 

incising, W. J. Mclntyre 813,319 

Hitching device, Hazlewood & Robinson.... 813,045 
Hoisting and conveying mechanism, C. C. 

Dolan 813,364 

Holder, King & Ploss 813,047 

Hoof trimmer, L. J. Hronish 813,298 

Hook eye, garment, T. J. Browning 813,140 

Horseshoe calk, L. A. Weyburn 812,966 

Horseshoe shaping machine, C. Arbuthnot. ., 813,135 
Hose coupling, E. J. W. & F. I. De Fo- 

reest t , 813 359 

Hose supporter, H. W. Calm! ', "*.". '.'.".*."." '. 813,'l97 

Household cleaner, J. Wolff 813,339 

Hydraulic intensifies steam, T. E. Holmes 813,209 

Hydrocarbon motor, A. A. Low 812,860 

Ice cream machine, J. J. Glauser 813,375 

Ice crusher, O. Harsch 813,149 

Inhaler, C. S. Birt 813,344 

Inking mechanism for presses, C. Williams. 813,125 

Insulator, H. B. Crouse 813,353 

Internal combustion engine, C. M. Steele... 813,250 

Invoicing machine, J. Q. Wimer 812,910 

Iron bending machine, cast, B. S. Cowles. . 813,141 

Ironing board, knockdown, E. E. Tarr 813,257 

Jar closure, F. G. Burley 813,276 

Journal lubricator, A. Berry 812,915 

Kettle, plaster, S. W. Womack 813,192 

Knife, R. Kny 813,009 

Knife cleaning machine, C. H. J. Dilg.... 813,142 

Knitting machine, H. Stoll, Jr 813,251 

Knitting machine stop-motion, G. W. Ruth 813,240 

Labeling machine, D. W. Kneisly 812,936 

Lamp burner, W. G. Rankin 813,172 

Lamp burner, F. W. Dressel 813,202 

Lamp, incandescent electric, H. C. Parker. 812,872 
Lamp, inverted incandescent gas, T. Stein- 

icke 812,961 

Lamp, magnesium flash, B. P. Harrison... 813,148 

Lamp, oil, T. S. Tarling 813,331 

Lamps and lanterns, apparatus for supply- 
ing liquid fuel to burners of, T. 0. 

Purdy 813,236 

Latch, J. L. Greenwood 813,376 

Lavatory fixture, A. P. Creque 812,832 

Leaching apparatus, potash, E. F. Bern- 
hardt 813,078 

Leather stretching clamp, C. B. Rathbun, 

reissue 12,457 

Leer, W. M. Anderson 813,194 

Levee, F. V. Wright 813,069 

Lifting device, K. Kiefer 813,384 

Liquid indicator, H. A. House 813,096 

Liquid weighing machine, C. J. Hedemann. 812,846 

Load binder, C. W. Baker 813,032 

Loading device for dirt, manure, etc., G. 

H. Young 813,193 

Lock and latch, P. Papenfoth 812,871 

Lock and latch mechanism, N. W. Crandall 812,828 
Lock and latch mechanism, H. G. V'oight, 

812,904, 812,905 

Lock mechanism, Caley & Volght 812,821 

Lock strike, electric, H. F. Smith 813,119 

Locomotive, C. Hagans 813,379 

Loom warp stop-motion, A. A. Johnson 813,304 

Loom warp stop-motion, Kip & Armstrong.. 813,307 
Loom warp stop-motion, Kip & Greenwood. 813,308 

Loom warp stop-motion, Kip & Smith 813,309 

Loom weft replenishing mechanism, H. 

Zwicky 812,970 

Lubricating wheel, O. Q. Sellers 812,887 

Lubricator, C. B. & F. W. Hodges, reissue. 12,454 
Machine tool, combination, J. W. Myers. . . 813,056 

Mail bag catcher, J. C. Mliff 812,835 

Matrices, producing folding, G. H. Vining.. 813,261 
Meat hook, pendent or trolley carrier, G. 

W. Martin 812,861 

Meat products, apparatus for smoking and 

curing, W. Eppinger 812,922 

Mechanical movement, C. Williams 813,126 

Mechanical movement, R. T. Wingo 813,129 

Merry-go-round, T. Long 813,159 

Metal cutting machine, J. Abbott 813,071 

Metal object, wood veneered, L. Cobum 812,824 

Metal, upsetting, H. V. Loss 812,856 

Metal working tools, adjustable support for, 

B. M. W. Hanson 813,381 

Metals, treating, H. H. Goodsell 813,206 

Milking apparatus, E. E. Good 812,842 

Milking machine, F ! . Ljungstrom 812,855 

Mill pick, R. Johnson 813,212 

Mine shaft door, I. Whitney .813,067 

Mixing machine, C. Jaquet 812,849 

Moistening and warming rooms or apart- 
ments, apparatus for, A. Schmidt 813,328 

Mold, J. H. Sullivan , 813,253 

Molding machine, C. J. Caley 812,820 

Molding machine, A. Choiniere 812,979 

Molding machine, C. M. Runyan 813,117 

Monkey wrench, quick acting, J. L. Smith. . 813,180 

Mop wringer, F. B. Smith 813,179 

Motor chair, J. A. Himburg 812,997 

Motors, interconnected suspension means for 

gearless, R. Siegfried 812,891 

Muffler, G. E. Franquist 813,203 

Multicolor press, C. Williams 813,124 

Nail and rivet t-elivering machine, J. A. 

Milliken 813,162 

Nut lock, A. B. Allen 813,031 

Nut lock, J. Peters 813,168 

Nut lock, H. Seeger 813,242 

Oil and feed water separator, G. R. David- 
son 812,831 

Oil extracting machines, lubricating device 

for centrifugal, E. H. Dutcher 813,367 

Oil extractor, H. E. Moffat 813,314 

Organs and pianos, foot release valve for 

pneumatic actions for, O. Herrmann.... 812,995 

Packing case, partitioned, A. R. Speer 813,246 

Packing for the end faces of pairs of roll- 
ers, lateral, F. E. F. Neumann 813,320 

Paddle wheel, J. Best 812,805 

Paper bag machine, E. E. Claussen 813,280 

Paper bag machines, conveying mechanism 

for, O. Hesser 813,208 

Paper bag making machine, O. Hesser 813,207 

Paper feeding mechanism, C Williams 813,127 

Paper fixture, H. J. Williams 813,128 

Paper machines, felt regulating device for, 

T. Hancock 813,288 

Paste pot, R. P. Frist 813,086 

Pencil tip, F. Mclntyre 813,108 

Perforating machine, B. J. Lindgren 813,049 

Photographic printing device, W. H. Brown 812,816 

Piano action, E. Werner 813,263 

Piano attachment, self-playing, J. W. Dar- 

ley, Jr 813,356 

Piano, self-playing, J. W. Darley, Jr 813,355 

Pile fabric, woven, J. Zimmerman . .813,130, 813,131 

Pile gage, J. Zimmerman 813,132 

Pipe coupling, steam, Pine & Hynes 813,235 

Pipette, S.-I. Takaki 813,256 

Piston rod moving device, H. Linke 813,158 

Plant support, C. Lund 812,942 

Planter, W. S. Graham 812,925 

Planter and fertilizer distributer, combined 

corn, J. D. Davis 812,983 

Plaster, wall, J. W. Chase 812,978 

Plow, L. N. Schultz 813,118 

Plows, sod turner for disk, J. J. Travis 813,065 

Pocket, safety, M. C. Dexter 813,362 

Post, W. W. Wilcox 813,338 

Pot; See Paste pot. 

Powder and making same, gun, F. I. 

Du Pon*: 813,020 

Power generator, electromagnetic, J. L. 

Potter 812,949 

Preserving can, vacuum sealing, H. B. 

Williams 812,968 

Press operating device, J. L. Haverfield. . . . 813,292 
Presses, bed lock for ink table distribution, 

J. C. Bermingham 812,914 

Printing press attachment, C. R. Clare. . . . 813,279 
Printing press automatic sheet adjusting de- 
vice, F. H. Tibbetts 812,901 

Printing press delivery apparatus, S. G. 

Goss 812,923 

Printing press, power plate, H. J. Schoen.. 813,241 
Profiling machine driving mechanism, E. W. 

Bullard 812,818 

Propeller, boat, C. E. Barber 813,074 

Pump, P. H. Lynch 813,051 

Pump for atomizers, door operated air, W. 

H. Rose 812,883 



THE IMPROVIB 

ton 
Garter 

WORN ALL OVER 
THE WORLD 

REFUSE ALL 

SUBSTITUTES 

OFFERED YOU 

ggThe Name is 
ped on every 




me Is 



CUSHION 
BUTTON 

CLASP 

Lies Flat to the Leg- 
Never Slips, Tears nor 
Unfastens 



Simple pair, Silk 50c, Cotton 25c. 
Mailed on receipt of price. 
EVERY 
PAIR 
WARRANTED 



GEO. FROST CO., Makers 
Boston, Mass., U.S.A. 



ALWAYS EASY 



TFTe. coming thing - 

k. THE 

~ Orient 



& BUCKB0AR0 



RtmfiKABLE. 
MOTORCAR 

FOR 



MOO 



■"".TflAri MANUfAOUWNG CO. 
WAUHAM. MASS. U:5A 

KZNT3 KMCD IN WW55Kftfi> TIWHCHY 



The best Agency Proposition in America. Write for particulars 
and illustrated catalog. 



We Guarantee to Reduce 
Fuel Consumption 

' WeguaranteethattheDean Boiler Tube Cleaner 
will reduce your fuel consumption. This Cleaner is 
used by over 6,000 power users. 




We'll loan a cleaner to you to demonstrate itsvaiue. 
Send size of tubes and cleaner will go forward. 

The book, "Boiler Room Econoiny,"tellsallabout 
Scale and tbe Dean Cleaner. Send for it TO-DAY. 

WM. B. PIERCE CO. 
819 Washington St., Buffalo, X. Y. 



BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific American Supplement 1 1 £3* 
Price 10 cents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 



INVESTIGATE THE 

POULTRY BUSINESS 

Write for a free copy of my 
book describing 

Profitable 

Combinations 

of Egg, Broiler 

and Roaster 

Farms 

It gives the prices paid for eggs and poultry 
week by week for the past three years. It 
tells how and when a hatch taken off each 
week in the year could be most profitably 
marketed. It shows how you can make $2.00 
on a large winter roaster. It tells what 
profits can be made with each of the popu- 
lar breeds, and the costs of production. 

I have helped thousands to make money 
with poultry. My Model Incubators and 
Brooders are used on the money-making 
farms. It is my business to teach those who 
use them to do so profitably. Whether your 
needs are small or large, I will furnish with- 
out charge, estimates and plans for a com- 
plete equipment that will insure success 
without your spending a dollar uselessly. 

Send for my complete literature. 

CHAS. A. CYPHERS 
3944Henry St. Buffalo, H. Y. 





Clearing Sale 
us!d tly Typewriters 



We own and offer as wonderful bargains, 1,-^00 
typewriters which have been used just enough 
to put them in perfect adjustment. Better 
than new. Shipped on approval, free ex- 
amination. 1,000 new Visible Sholea machines, built to' sell for $95— 
our price while they last, $45 

CD EC catalogue containing unparalled list of splendit' 
rilbL typewriter bargains. S end for it to-day . 

Rockwell-Barnes Co., 759 Baldwin Bldg,, Chicago, III, 



Pumping apparatus, H. W. Kimes 813,008 

Radiator, I. Brooke 813,275 

Radiator air valve, F. W. Leuthesser 813,011 

Rail bond, E. G. Thomas 812,900 

Rail bonding tool, F. C. Arey 812,803 

Rail, cast manganese steel, W. Brinton 812;810 

Rail crossing, F. A. Lehmann 813,387 

Rail joint, T. W. Mayo 813,224 

Rail splicing device, T. W. B. Knight 813,157 

Railway automatic switch, electric, Jobsch 

& Petrik 813,154 

Railway crossing, 6. W. Lancaster 813,311 

Railway frog turn-ins and turnouts, E. M. 

Rankin 812,877 

Railway joint, G. M. McOlure 813,057 

Railway journal boxes, means for prevent- 
ing theft of brasses from, E. J. Noblett 812,866 

Railway rail, E. O. Geneux 812,988 

Railway signal, W. Loos 812,941 

Railway stock guard, L. Liesmann 813,220 

Railway switch operating apparatus, C. J. 

Coleman 812,825 

Railway tie, Booth & Bittle 812,807 

Railway tie, S. N. Griffith 812,991 

Railway tie, J. B. Johnson 813,006 

Railway tie, C. E. Shannon 813,243 

Railways, closed conduit for electric, Loh- 

man & Pruis 813,101 

Railways, ice cutter for surface, W. H. 

Perry 812,873 

Raisins to remove cap stems, treating, F. 

O. Adams 812, 

Razor, J. W. Offutt 813, 

Reclining chair, L. Kipp 813, 

Recording instruments, paper pressing at- 
tachment for, O. Hult 813, 

Refrigerating means, J,. Beck 813. 

Rein guard, Scott & McCall 813 

Rein supporter, Stokesbury & Lawhead.... 812 

Relay, A. & L. G. Vera 813, 

Retort benches, apparatus for charging, A. 

L. J. Queneau 813, 

Retorts, muffles, furnaces, and the like, 

charging, A. L. J. Queneau 813, 

Reversing mechanism, I. G. Yoders 813, 

Roads, etc., prevention and laying of dust 

in, W. M. Sandison 813, 

Rock drill, D. 0. Demarest 813, 

Roofing material, sheet, H. R. Wardell 813, 

Rooting, ready-made, "W. J. Moeller 813, 

Rotary engine, J. H. Renner 813, 

Rotary engine, G. E. Eckler 813, 

Rotary engine and motor, M. S. Okun 813. 

Rule, garment designing curve, E. L. Phelps 812, 

Safes or vaults, making, W. Brinton 813. 

Sand drier, Wilson & Bronson 813, 

Sash adjuster, window, H. Bowers 812. 

Sash weights, mold for casting center hung, 

L. H. Knapp 812 

Saw blades from sagging, device for pre- 
venting the shafts or arbors of, T. B. 

Rice, Jr 813. 

Saw clamp, 0. W. Oardwell 813, 

Saw drive, W. Lewis 812, 

Saw tooth, C. C. Fleming 813, 

Saws, gage for ivory nut, J. Hormby 813, 

Saws, resawing attachment for band, M. 

Garland 812, 

Sawing machine numerator, F. L. Kreil.... 813, 

Sawmill carriage do£ M. S. Eby 813, 

Sawmill feed drive, II. 0. Clay 812, 

Screw, temper, B. C. Hagan 813, 

Screws upon long rods, device for cutting, 

P. Preuss 813, 

Seal press, E. J. Brooks 813, 

Seal, self-locking, F. Laporte 813, 

Seaming machine, O. S. Beyer 813, 

Separating machine, H. Baldwin 812, 

Separating substances of different dielectric 

capacities, H. M, Sutton, et al 813, 

Separator. See Oil and feet water separator. 

Setting, G. W. Dover 813, 

Sewer cleaner, J. M. Thompson 813, 

Sewing machine needle-threader, S. Blumen- 

thal 813, 

Shaft gate, Brown & Taylor 812, 

Shafting and for like purposes, apparatus 

for ascertaining errors in the alinement 

of, A. E. Horsf all 813, 

Shaving stick holder, R. L, Warner 812, 

Shelves, apparatus for removing articles 

from, G. Ward 813. 

Shingle edging machine, C. Provost 812 

Shoe, F. X. Brodeur 812 

Shoe, J. G. Marchand 813, 

Shoe and slipper hanger, C. . Ackroyd 813 

Shoe nailing machines, nail supplying 1 de- 
vice for, W. Knecht 813 

Shovel, J. E. Newton 813, 

Shutter fastener, A. D. Bartlett 813, 

Sign, illuminating, Gatzert & Berens 813, 

Silk fibroin peptone, making, J. Altschul.... 813, 

Skin stretching machine, A. A. Hellwig.... 813, 

Snow removing apparatus, H. Maine 813, 

Soda water bottling machine, W. C. Wood. 813, 

Soldering iron, P. Gilbert 813, 

Sparking device, H. A. Miller 813, 

Speed changing mechanism, P. Shannon.... 812 

Speed controlling system, A. L. De Leeuw. 813 

Speed indicator, B. Volkmai" 813, 

Spike puller, J. F. Loreman 813. 

r Spinning frame tension device, R. G. Carle 812 

Spray, J. M. Sweeney 813 

Spring wheel, F. A. Born 813, 

Square, mechanic's, J. M. Realing 813, 

Stall floor rack, J. H. Murray 813, 

Stapling machine, C. A. Juengst 813, 

Starting device, automatic, H. A. Warden, 

et al 813, 

Stay bolt, J. B. Tate 813, 

Steam boiler, D. Wigert 812, 

Steam engine, F. S. Hyde 813, 

Steam generator, W. S. Johnson 813, 

Steam generator, C. P. Altmann 813, 

Steam trap, J. H. Taylor , 813, 

Steel, treating manganese, W. Brinton 812, 

Stencil cutting attachment, G. L. Hilliker.. 813. 

Stereotyping apparatus, S. G. Goss 812, 

Stone dressing device, H. & R. Hughes .... 813, 
Stone plates, production of artificial, C. 

Pohl 813, 

Stoves, heater attachment to, E. Bell 813, 

Suspender end, W. W. Hoopes 813, 

Swing, giant, T. G. Hill 812, 

Tachometer or speed indicator, V. Koblizek. 812. 

Tag, shoe rack, C. H. Holt 813, 

Telephone exchanges, service meter for, 

McBerty & Craft 813, 

Telephone memorandum attachment, F. B. 

Gilbert 812, 

Telephone system, R. Sherer 813. 

Therapeutic pad, P. B. Hardy 813, 

Thill, shifting, T. Grant 812, 

Ticket, transfer, W. C. Pope 813. 

Tile, mixing, G. R. Schimmel 812, 

Tile protector, drain, W. J. McHugh 813, 

Timepiece stem-winding mechanism, C R. 

Stucky 812, 

Tinned sheets or surfaces, treating oxidized, 

S. K. Green 813, 

Tire, wheel, E. F. Sobers 812, 

Titanium with other metals, combining, F. 

E. Canda 813 

Tongs, G. Kernin 812, 

Tool, combination, J. D. Barry 813 

Tool, combination, R. A. Baggett, reissue . . 12 
Tool of the hammer type, combination, H. 

E. E. Molkenthin 812, 

Toothpicks from veneer strips, cutter for 

cutting, G. P. Stanley 812. 

Top roll saddle, G. L. Pierce 812. 

Toy, I. Kinman 813, 

Toy for baby or doll carriages, rotary, W. 

Saxen 813 

Toy, mechanical and magnetic, H. Cottrell. 813, 

Trace carrier, J. H. Wilson 812, 

Track or trolley wire, adjustable, W. Hills. 813, 

Traction system, electric, J. P. Gorman, Jr. 813 

Trammel, J. F. Hottman 813 

Tramway switch, O. C. N. Gundersen 813. 

Trolley for electric cars, J. H. Kinter 812, 

Trolley wheel, J. Hensley 812,: 

Trolley wires, hanger or ear for overhead 

electric, A. Richardson 812. 

Troposcope, S. W. Balch 813, 

Trousers rack, M. Rosenberg 813, 

Truck, locomotive, W. E. Symons 813 

Trunk, C. C. Wigington 812. 

Tub, P. Connolly ,. . 812, 
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"A Kalamazoo n 

Direct to You" 

You save from 20% 
to 40% by buying a 
Kalamazoo Stove or 
Range direct from the 
factory at lowest 
factory prices. 
Moreover, you 
get a stove or 
range not excel- 
led by any in the 
world. We guar- 
quallty under a 
$30,000 bank bond. 

We Ship On 

360 DAYS APPROVAL 

and We Pay the Freight. 

If you do not find the Kalamazoo exact- 
ly as represented, the trial does not 
cost you a cent. It will pay you to in- 
vestigate. 

Send Postal for Catalog No. 346. 

All Kalamazoo s are shipped prom 
ly, blacked, polished and 
ready for use. 

Kalamazoo Stove Co., Mfrs, 

Kalamazoo* Mich. 

All our cook Btovea and ranges are fitted 
patent oven thermometer which 
baking easy. 





Oven Thermomet 



2)tobbarb*2)a\>ton 

(Model d) 

A perfect power plant swung lightly but securely 
in a frame of hot-rolled, high carbon, pressed 
steel so re-enforced that tremendous weight will 
not deflect it. Roller bearings everywhere, run- 
ning in a constant bath of oil. 

Control * absolute Comfort * princely 

The Stoddard-Dayton, Model D 5-passenger Tour- 
ing Car has a special type of 4^x5 in. 4-cylinder 
motor ; water-cooled ; frame of hot-rolled, high 
carbon, pressed steel; sliding gear transmission; 
three speeds and reverse — selective type* can 
change from high to intermediate, or vice versa, 
at speed of 25 miles, without dashing or noise, up 
hill or down; practically noiseless ; entire transmis- 
sion on roller bearings; mechanical lubrication; 
30-35 horse-power. Proportion of power to weight, 
one horse-power to every sixty pounds. $2250. 
Send for our 1906 book B—It's FREE 

The DAYTON MOTOR CAR CO., Dayton, 0. 
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"Ms good as it looks" 



$250 for an Automobile 

The "Success" is just what you have 
been waiting for. It is an 
, Automobile Buggy— light, 
strong, powerful, 
speedy, safe and 
easy to operate. 
I The "Success" is 
J not an e xper i- 
f ment. It is thor- 
oughly practi- 
cal—invented by 
an engineer with 
ten years' experi- 
ence in auto- 
mobile construction Over ordinary roads it will run 
100 miles on one gallon of gasoline, It's a good bill 
climber— takes a 30% grade. Speedfrom 4 tolSmiles per 
hour. No complicated parts to get out of order. 

Orders /or Spring delivery should reach us early as 
orders for March shipments will tax our output facilities. 
Write for descriptive literature, terms, etc. 

" SUCCESS " AUTOMOBILE MFG. CO. 
532 De Baliviere Ave., St. Louis, Mo, 




J 'How to Remember' 

Free to Readers of this Publication 



Tilt' 
KEY TO** 
SUCCEW\ 



orgetting 



You are no greater intellectually 
than your memory. My couise simple, 
inexpensive. Increases' business capacity, social 
standing, gives an alert, ready memory for names, faces and business 
details. Develops will, conversation, speaking, etc. My booklet, 
"How to Remember," sent free. 
DICKSON SCHOOL OF MEMORY, 700 Kimball Hall, Chicago 



Tube clip, F. A. Bellamy 

Turbine, combined impulse and reaction, C. 

Pf enninger 

Turbine driven machinery. Rateau & Sautter 
Turning, shaping, and finishing machine, 

automatic, A. R. Weisz 

Turpentine, refining, G. O. Gilmer 

Twine, waterproofing, H. Feder 

Typewriting machine, A. J. Briggs 

"V alve, check, M. L. Sanborn 

Valve controlling mechanism for explosive 

engines, Graham & Fox 

Valve for automatic sprinkler systems, dry 

pipe, E. S. Clayton 

Valve for humidifying and heating systems, 

electrically controlled regulating, S. W. 

Cramer 

Valve gear for explosion engines, H. Richter 
Valve mechanism for motors, supply and ex- 
haust, W. H. Johnson 

Valve, reversing, W. A. Field, et al 

Valve, safety, C. J. Fancher 

Valve, throttle, R. A. Norling 

Vehicle brake, electric, J. N. Mahoney 

Vehicle, motor, P. B. Hanson 

Vehicle, motor propelled, W. S. Johnson... 
Vehicle springs, equalizing device for, J. A. 

Roth 

Vehicles, wind shield for, G. W. Kerr 

Velocipede, ice, H. Schneckloth 

Vender, peanut, J. C. Simering 

Veneer bending machine, H. O. Little 

Vessel, Z. Scott 

Vessel and mechanism connected therewith, 

submarine, G. Simpson 

Veterinary surgical instrument, W. B. 

Compton ......' 

Vise, T. W. Vare 

Voting machine, S. D. Layton 

Voting machine, C. E7. Kimbrough 

Wagon, dumping, J. E. Rriggs 

Wagon gear, E. Einfeldt 813,285, 

Wardrobe rack, G. R. Thiss 

Washing machine gearing, H. H. Munson... 
Washing machines, mechanical movement 

for, W. Sweet 

Waste materials, apparatus for treating and 

roasting, F. Vv . Koonz 

Water and chemicals, rendering materials or 

articles resistant to, Kochmann & Kauf- 

mann 

Water by electrolysis, decomposing, W. F. 

M. McCarty 

Water closet flushing apparatus, W. U. 

Griffiths 

Water wheel, D. Hug 

Weather strip, L. W. Woodburn 

Weighing device, H. E. Dahlman 

Welding machine, electric, W. C. Winfield. 
Wells, device for raising liquids from, W. 

Richards 

Wharf or landing stage, A. Janssens 

Wheel. See Lubricating wheel. 

Wheel, C. P. Melvin 

Wheel rim, vehicle, I. Hodgson 

Wheels, snow shoe for, F. W. Nightingale. 

Wheelbarrow, W. Gossett 

Wicket, W. F. Oliver 

Winding machine, thread, G. W. Foster.... 
Window box for flowers, metal, E. E. Bixler 

Window screen, E. T. Brown 

Window screen, D. W. Keith 

Window screen frame, H. E. Pallady 

Wire lock, A. M. Keeney 

Wire stretcher, K. Cunningham 

Wood boring braces, attachment for, D. B. 

Yoder 

Work holder, J. W. Spence 

Wrapping machine, M. H. Ballard.... 
Yoke, neck, W. M. Carriker 



813,169 

812,878 

813.187 
813,088 
812,837 
813,345 

812,885 

813,043 
813,350 



813,083 
813,116 

813,305 
812,840 
813,145 
813.110 
813,052 
813,044 
813,213 

813,388 
812,930 

813,025 
813,026 
812,854 
813,177 

812,956 

813,080 
813,260 

812,938 
813,007 
812,918 
813,286 
813,258 
813,015 

813,392 

813,385 



813,218 
813,105 

812,992 

813,299 
813,268 

812,830 
812,969 

813,322 
813,046 

813,225 
813,382 
813,231 
812,990 
812,948 
813.372 
812,806 
812,813 
812,850 
813,234 
812,928 
812,981 

813,070 
812,960 
812,912 
812,822 



|jg Our Sectional Filing Cabinet 

~ FOR 

^.-I-rfci ^' uc P rints anc l Electrotypes 

is built in sections so sections may be added 
from time to time as required. We also 
carry a full line of various styles of Draught- 
ing Tables, Blue Print Frames, etc. 
Send for Catalogue or ask your jobber, 
Fritz & Goeldel Mfg. Co., 97 Alabama St., Grand Rapids, Mich. 
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FREE if yoi 



ENS ARE MONEY MAKERS 

With the aid of a Genuine 1906 Pattern 

STANDARD CYPHERS INCUBATOR. 

It hatches More Chicks and Healthier Chicks than 
any other. 80 Days Trial. Big' 228 page Cat'lg 



this journal and send addresses of two friends in- 
terested in poultry. Write nearest office. 

Buffalo, Boston, Chicago, New York, Kansas 
City or San Francisco. 



Cyphers Incubator Co., 



GLOBE INCUBATORS. 

Hatch chickens No experience necessary 
Our large new Illustrated Catalogue of In- 
cubators and Brooders and Poultry Infor- 
mation mailedfree. Write to-day. Address 

C. C. SHOEMAKER 

Box CS1 Freepurt, Ills. 




DESIGNS. 

Bag frame, hand, W. StaYenhagen 37,830 

Fabric, printed textile, E. B. Vandergaw, 

37,843, 37.844 

Grave cover, W. J. Huber 37,837 

Jar, J. E. Lee 37,829 

Lace, levers, C. W. Birkin 37,838 to 37,842 

La.np reflector, incandescent electric, O. A. 

Mygatt 37,832 to 37,835 

Rug, A. Petzoid 37,845 to 37,847 

Tile, W*. B. Goddard 37,836 

Toy shooting apparatus, casing for, H. Kun- 

zel 37,831 



TRADE MARKS. 

Alcohol, C. H. Graves & Sons 

Ammonia compressors, Vulcan Iron Works.. 

Automobiles, Knox Automobile Co 

Automobiles, Studebaker Automobile Co 

Axes and hatchets, Supplee Hardware Co... 

Badges, gold-plated, Irons & Russell 

Baking powder, J. C. Grant Chemical Co.... 

Baking powder, Hulman & Co 

Beans, dried, Albert Dickinson Co 

Beer, bottled lager, Valentin Blatz Brewing 
Co 

Blacking and leather dressing, F. E. Fen- 
nessy 

Blanks, soles, and taps, leather, Daniel 
Forbes Co 

Bolts, shaking, Barnard & Leas Manufac- 
turing Co 

Boots and shoes and leather therefor, 
leather, American Oak Leather Co 

Boots and shoes, leather, Lynchburg Shoe Co. 

Boots and shoes, leather and canvas, Geo. E. 
Keith Co 

Bottles, glass, A. G. Smalley 

Bread raising preparation, Rumford Chem- 
ical Works 

Candies, chocolate, Hazen Confectionery Co.. 

Candy, Postum Cereal Co 

Canned pears, R. S. Beston 

Cards playing, United States Playing Card 
Co 

Cards, playing, New York Consolidated Card 
Co 49,840 to 

Cards, playing, United States Playing Card 
Co 49,844 to 

Cards, playing, New York Consolidated Card 
Co 

Cement, Portland, Helderberg Cement Co... 

Coats, vests, trousers, and overcoats, Gold- 
smith, Joseph, Feiss Co 

Cocoa, Walter Baker & Co 

Coffee substitutes, M. T. Lefebvre 

Collars and cuffs, William Barker Co 

Corn starch, J. C. Hubinger Bros. Co 

Corsets, Kabo Corset Co 

Cotton fabrics, certain named, Meyer & 
Goetze 

Cotton flannel, Pemberton Co 

Cotton piece goods, Massachusetts Cotton 
Mills 

Cotton sheetings and drills, Augusta Factory 

Crash, linen, Stevens Linen Works 

Detergent preparation, Holzapfel's Composi- 
tions Co 

Drums, Duplex Manufacturing Co 

Dyspepsia tablets and capsules, Vig-Ni Medi- 
cine Co 

Electric fixtures, socket bushings for, Frank 
H. Stewart Electric Co 

Electric light supports, Frank H. Stewart 
Electric Co 

Entremets, deviled, William Underwood Co.. 

Fertilizers, artificial, Spartanburg Fertilizer 
Co 

Flour, potato starch, and dextrin, potato, 
Norddeutsche Kartoffelmehl-Fabrik mit 
Beschrankter Haftunjr 

Flour, self-raising prepared buckwheat, F. 
C. Williams 

Flour, wheat, Pittsburgh Milling Co 

Flour, wheat, Threefoot Bros. & Co 

Forging and forming machines, metal, Ajax 
Manufacturing Co 

Galvanized fastening devices, Keystone Nail 
Co 

Gold, silver, or copper, bars, ingots, sheets, 
or molds of, H. W. Treat 

Grease cups, Lunkenheimer Co 

Hames, Todd Manufacturing Co 



49.8B7 
49,895 
49,005 
49,915 
49,916 
49,860 
49,861 
49,902 
49,917 

49,804 

49,853 

49,792 

49,848 

49,798 
49,793 

49,811 
49,875 

49,914 

4!i.'.H><> 
49,913 
49,898 

49,803 

49,843 

49,846 

49,889 
49,886 

49,885 
49,926 
49,906 
49,805 
49,904 
49,827 

49.831 
49,832 

49,829 
49,880 
49,833 

49,859 
49,851 

49,894 

49,855 

49,854 
49,927 

49,877 



49.92S 
49,912 
49,923 

49,879 

49,864 

49,893 I 
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Tfiis Lamp is an Ornament to 0ny flutomoMe 

THl£ attention of manufacturers and 
dealers is especially requested for 
these lamps and horns. The price is 
farbelow what you have been accustomed 
to pay and I guarantee that they are as well 
constructed, as durable and just as showy 
as the expensive equipments which come 
only with the imported automobiles. A car 
looks very much better if it has imposing 
lamps and a fine horn. I can supply these 
at prices which may seem to you impossible 
"Write to-day. 

FUNKE, 83 Chambers Street. 





A. H. 



New York 



■ HASBROUCK 

IfJl^^ SAFE SIMPLE SILENT SAVING 

tfp 1 J?L JLJS^^Hfe* A combination of excellence unsurpassed in the motor world. 

jjfci < Send for illustrated catalogue sent free. 



HASBROUCK MOTOR WORKS, Inc., 



New London, Conn. 



, Mich., Dec. 



UH>5. 



Clint<v 
BRENNAN MOTOR CO., Syracuse, N. Y. 

Gentlemen ; — The 20 H. P. Motor I bought of you three years 
ago, to run my ice har- 




vester, ■ 



a dandy. It 
is simple, easy to control 
and cheap as to fuel. 

I did my threshing 
with it, running a large 
separator, with blower 
for stacking, and it 
seemed to run with as 
much power, if not 
more, than the large 
steam engine. Crowds 
of people came to see 
the little thing run such 
a large machine and do 
the work so easily. It 
took about three hours 
to thresh over 400 bush- 
els of grain and we did 
Hot stop once. 

Any one wanting a 
motor will make no 
mistake if they get a 
.rennan. Yours very truly, J. B. HA USE. 

BRENNAN STANDARD MOTOR. 

Mounted with Individual Clutch (Sear, also Furnish Sliding Gear 

Trausmissson. 

Motors from 6 to 80 Horse Power. 





Over 55 Companies 

operating 

Thurman Patents 

in America, 

and as many more in 

Canada, England, 

and Europe. 

FREE CATALOGUE 



General Compressed Air House Cleaning Co. 
ST. LOUIS, U. s. A. 

Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 



BACKUS 

CAS & CASOLINE ENGINE 

Simple, Economical, Durable 
Suitable for all kinds of work 

BACKUS WATER MOTOR, cheapest power known 

Write for circular and prices 

BACKUS WATER MOTOR CO., Newark, N. J., U.S.A. 



MILLS FORALLMATERIALS. 

I OUR BUSINESS IS TO MAKE, 
1 MACHINERY FOR GRINDING -". 
GRAIN, CRUSHING ROCKS AND 
PULVERIZING ALL HARD SUB- 
STANCES. WE HANDLE ALL 
KINDS OF MATERIALS FROM COT- 
— TON-SEED TO ROOTS AND HERBS, 
BY AN UNEXCELLED PRO- 
CESS. IF YOU WANT 
ANY KIND OF A 
MILL OR GRINDING 
MACHINE, COME TO 
(US AND YOU WILL 

GET THE BEST 

rr—^ AND STILL SAVE 

ML WimmWcf^Dm WoTc^h 
SPROUT, WALDROJSI & CO. 

sjndtor CATALOG N g 4.) . MU N£ Y, Pa . .. 




WHITEWASH YOUR BUILDINGS 

At Lowest Cost 

with a Progress "Universal 
Spraying Machine. One man 

can apply whitewash, calcimine, or 
cold Water paint to 10,000 square 
feet of surface in ten hours, and do 
lietter work than with a whitewash 
brush. It is also adapted for spread- 
ing disinfectants, destroying in- 
sect pests and diseases oh trees, 
vegetables, and other plants, 
extinguishing fires, washing 
windows, wagons, etc., and 
other purposes. This machine 
is really a portable water works 
system, as it develops a pres- 
6ure of over eighty pounds, and 
lifts the liquid more than eighty feet higher than itself. The Pro- 
gress costs only $21.00 and lasts a lifetime. It pays for itself the 
first year. Write for detailed description. 

DAYTON SUPPLY CO., Dayton, Ohio. 




Big Boats Answer the 

Wdtres Power Whistle 



c< 



Its blast can be heard a distance 
of two miles. 

There is nothing to do but pull a 
cord. The Watres is a power whistle, 
uses spent gas only, weighs complete 
but 80 pounds, and can be attached 
by anybody to any gasoline engine. 

The Watres Boat Whistle is made 
in two sizes and both are sold under 
our absolute guarantee to pass Qov= 
ernment inspection and to refund 
purchase price if a month's use does 
not convince you of their efficiency. 

Two-inch chime, $35.00 ; 1 ^-inch 
chime, $25.00. Write for free book- 
let, "At Last a Gas Whistle." 



1 



=<< 



Gas Engine Whistle Co. 

1137 Broadway, New York City 



Don't Waste 
Time 





The Automatic Telephone 

Card Index 

can be attached to your 'phone in a 
minute. Has enough space for the names of 
110 firms, alphabetical^ arranged in a hand- 
some aluminum case. The cards are qu ickly 
removed and are out of sight, except when 
you want the. 11. C.. m ] s phbilv iude ved. full 
Out the letter you want. When through, lei 
•s. go, and it returns to its place automati- 

cally. Splendid advertising souvenir to 
give to customers. Name and busi- ! 
ness printed on face of case, in quanti- 1 
-=•**-*-■ ties. Price 60c, sent postpaid. 

AUTOMATIC CARD INDEX CO. 
DeptA. 83?-881 Bleecker Street, ITtica, X. Y. 

Q^ SmwmacWe 
* Products « 

in HIGH BRASS, LOW BRASS 
and STERLING SILVER 
iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

Quotations Made From Hodel 
or Working Drawings 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiifiini 




GEORGE 
Factory B 



W. DOVER CO. 
Providence, R. 




' 0TI£E Army Auction Bargains 



•Revolvers . $0.5U up 

: Holsters . .10 " 

Haversacks . .10 " 

Knapsacks .50 " 

Carbines .80 " 

Muskets 1.65 " 

Saddles . . 1.90 " 

Saddle BagsCpr.) .75 " 

Bridles • • .65 " 

Navy Hats 10 " 

Army Campaign Hats .35 " 
Leggins (pair) , 



Officers' Swords (new) 
Side-aim Swords . 
Bayonets .... 
Carbine Boot . . 
Cross Rifles (dozen) 

" Sabers " 
Screw Drivers " 
Linen Collars " 
Brass Letters '* . 
Blue Flannel Shirts 
Gunners' Hammers 

iy Spades 65 



. $1.50 



1.00 
1.0O 
1.00 



1.50 



oiyUniforms consisting of New Helmet, Coal, Trousers allf or 1.65 
176-page Large Illustrated Catalog mailed (siamps) ... .12 
FBANCIS EANNERMAN, 501 Broadway, N. Y. 
Largest Stock in the world Government A uction Goods 

15 acres storage — 3% acres Broadway salesroom 



Vmrproof 
Stops 




in tin, iron, shingle or prepared felt roofings and will add 
many years lo their life. It also makes a perfect protection 
from rust on smoke stacks, engines, machinery, tank cars, 
steel bridges or in fact anything made of iron, steel or tin. 
E VERTITE is made in three colors. We want to send you 
sample for examination; also our booklet. 
ASBESTOS MFG. <fc ROOFING COMPANY 
315 Carr Street, St. Louis. IH«. 
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MANUFACTURERS! 
You can make ana market the 

GEM CITY WIND MILL 

at prices so low as to guarantee large re- 
turns. Steel and ii on construction through- 
out; triangular shaped, open, steel tower; 
ball-bearing, sensitive turn table; wheel 
always to wind ; few working parts ; easily 
lubricated; b e st— simplest- cheapest - 
strongest. Patents for sale— Write today. 
Dayton Supply Co., Dayton, Ohio. 




MAMG IT 

upside down if you like, and it won't spill a 
drop. Of course it's the "GEECEE" Dry 
Storage Battery, which clurintr thu recent New 
York Show was used in all the demonstration 
cars of the following firms: O.ds Motor 
Works, Berkshire Automobile, York Auto- 
mobile, etc. 

An ideal battery for all kinds of ignition 
work, small incandescent lights, dental en- 
gines, cauteries, wireless telegraph, small mo- 
tors, etc. Write for 'OtiCatalojj and trade prices. 
Royiil Biitlery Co., 143 Chambers St., N. V. 



Acetylene Gas Users 

Should get ALCO BURNERS for House 
Lighting or Auto Lamps. Longest life. 
Highest candle-power. £2.10 dozen. 

AMERICAN LAVA COHPANY 
Chattanooga, Tenn. 




THE BERKEFELD FILTER 

The Standard of the World 
Toe only filter removing typhoid 
and cholera bacilli from the 
water. Tested and .e commended 
by Bacteriologists ail over the 
world The greatest invention in the fil- 
ter technic auring the last ten years. 
The lllter gives water in small and large 
quantities according to the sizes. Easily 
cleaned, filter cylinders sterilized bv 
boiling in water. Send for circulars to 
BERKEFELD FILTER CO. 
4 Cedar Street, New York 



Colleges and Schools 

And our Castings and Parts for Motors, Dynamos, Dy- 
namotors, A. < . Rectifiers, etc. (1- loth to MH. P.) exactly 
what they need for demonstrating the construction and 
operation of such machines. We sell outfits complete 
or a single piece at a time Complete outfits from $3.50 
up, with full instructions and blue prints. Just right 
for Amateurs. Electricians and Experimenters. Bulletin 
W mailed free. 

PARSELL and WEED, 129=131 W. 31st St., N.Y. City 



Used by forty of the leading 
Automobile and motor boat 
manufacturers. Suitable for 
any gas or gasoline engine us- 
ing make and break or jump 
spark ignition. 

EVERY BATTERY GUARANTEED 

to give satisfaction or purchase 
money refunded. 
WITH^RBEE IGNITER CO. 
27-31 Thames St. - - NEW YORK 




ELECTRONS AND THE ELECTRONIC 

Theory are discussed by SrR Oliver Lodge in Scien- 
tific American Supplements 142K 1429. 1430* 
1431, 1432, 1433, 1434. Price 10 cents each, by 
mail. Munn & Company, 361 Broadway, New York City, 
and all newsdealers. 





Beyond the I/ine 
Where Snow 
Flies 
A tropical climate grives 
you " that luxurious 
feeling" which only 
comes with complete 
rest. 

the 
HAVANA 

LIMITED 

A train de luxe, leaves 
Chicago Friday After- 
noons at 3, St. Louis 
g, 40 p.m.; arrives Mo- 
bile DOCK after dinner 
Saturdays, when you 
are transferred direct 
to the New Palatial 
Steamship " Prince 
George," arriving Ha- 
vana in tinief or break- 
fast Monday. 



nd the accomoda- 
te offered winter 



The equipment of the t 
tions on the boat are t 
tourists. 

( Chicago & Alton Ry. 
ROUTE -J Mobile & Ohio R. R. 

I Munson Steamship I/ine 

May we have an opportunity of elaborating o 
the advantages of a Cuban trip this winter i 

Address GEO. J. CHARLTON 

Gen'l Pass'r Agt., Chicago <5fc Alton Ry. 
Chicago, III. 



60 YEARS* 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyonesendlng aslcetcband description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
»pecial notice, without c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientiflc journal. Terms, $3 a 
year; four months, $1. Sold byall newsdealers. 

MUNN & Co. 36,Broadwa '' New York 

Branch Office. 625 F St., Washington, D. C. 



Hats and caps, men's and women's, It. J. 

Hunter 49,824 

Hose supporters, C. J. Higley. .49,822, 49, 823, 49,858 
Insulating compound, Standard Underground 

Cable Co 49,876 

Knit hosiery and underwear, M. & C. Mayer, 

49,908, 49,909 
Knitted hosiery, undershirts, and drawers, 

J. W. Mettler '. 49,830 

Kummel, Charles Jacquin e.t Cie 49,791 

Lard, P. G. Cromwell 49,899 

Laxative fruit preparation, effervescent, H. 

J. Mayers 49,865 

Lead, white, National Lead Company of Mas- 
sachusetts 49,866 

Leather for boots and shoes, upper, Thayer 

Foss & Co 49,797 

Loom pickers, Norfolk Loom Picker Co 49,868 

Lubricants and lubricant stock, cylinder, 

Conewango Refining Co 49,882 

Magazines, Criterion Publishing Co 49,821 

Medical ointment, R. M. Connable 49,806 

Medicinal preparations, W. R. Warner & Co. 49,820 

Metal polishes, J. F. Wulzen & Co 49,896 

Milling cutters, Standard Tool Co 49,922 

Molasses, Eastern Refining Co 49,918 

Oil, olive, Thomas MeMulIen & "Co 49,910 

Oil, painting, staining, and graining, James 

B. Sipe & Co 49,863 

Olives, S. J. Valk & Bro 49,924, 49,925 

Overalls, E. G. Sanders 49,874 

Packing, machinery, C. A. Daniel 49,808 

Paints, enamels, and bronzing liquids, cer- 
tain named, Gerstendorfer Bros 49,856 

Pajamas and night robes, T. J. Maxwell & 

Co 49,891 

Paper stock, ground wood and wood pulp for, 

Aspegreu & Co 49,790 

Periodical or magazine, trade journal, Lord 

& Nagle Co 49,828 

Phoimiuuie solutions, Rumford Chemical 

Works 49,872 

Piano players, combination pianos, and parts 

thereof, Wilcox & White Co 49,892 

Pianos, Sterling Co 49,890 

Pills, purgative, \Y. II. Comstock Co 49,819 

Powders, neadache, R. S. Starks 49,816 

Precious stones tor jewelry, imitations of, 

Regnell, Bigney & Co 49,870 

Pulleys, blocks, and parts thereof, Boston & 

Lockport Block Co 49,849 

Remedies, eye, Murine Eye Remedy Co 49,888 

Remedy for children's colic and cholera in- 
fantum, J. C. Franklin's Sons & Co 49,809 

Remedy for rheumatism, C. Carow 49,850 

Remedy, liquid, G. M. Sloat 49,815 

Sausage stuffers and laid presses, National 

topecialty Manufacturing Co 49,867 

Seeds, certain named, Albert Dickinson Co., 

*9,834 to 49,838 
Shellac, first coat or substitute for, Glidden 

Varnish Co 49,884 

Shirts, dress and negligee, Manifest Shirt 

Co 49,801, 49,839 

Shoes, boots, s.nd slippers, leather, J. G. 

Brandt Shoe Co 49,930 

Shovels, spades, scoops, and spading forks, 

Supplee Hardware Co 49,879 

Silk, embroidery and knitting, J. Pearsall & 

Co 49,795 

Silk piece goods having a rough surface, 

Rogers & Thompson 49,871 

Silver plated hollow ware, international Sil- 
ver Co 49,82j, 49,826 

Starch for laundry purposes, lump, J. c. 

Hubinger Bros. Co 49,903 

Starch, laundry, J. C. Hubinger Bros. Co.... 49,862 

Steel, Park Steel Co 49,869 

Steel ware, stamped, Jac»b J. Vollrath Manu- 
facturing Co 49,799 

Stove polish, Eye Shine Polish Co 49,852 

Stoves and ranges, Liberty Stove Co 49,907 

Stoves, heating stoves, and ranges, cook, A. 

Baldwin & Co 49,897 

Telephone sets, Baird Manufacturing Co 49,847 

Tonic, J. Corato 49,807 

Tonic and restorative, uterine, Rio Chemical 

Co 49,814 

Tonic, phosphate, Bios Laboratory Co 49,881 

Tonics, nervine, and sedatives, Dr. Miles 

Medical Co 49,817 

Twist drills, Standard Tool Co 49,921 

Varnishes, David B. Crockett Co 49,883 

Watch movements, Hampden W r atch Co., 

49,919, 49,920 

Whiskies, all kinds of, S. C. Herbst 49,9ul 

Whisky, Miloslawsky & Kraus 49,794 

Whisky, T. .W. Samuels Disty 49,796 

Whisky, Ginter Grocery Co 49,800 

Whisky, J. & A. Freiberg 49,810 

Whisky, J. J. Hagerty & Co 49,812 

Whisky, J. A. Bokel Company of Baltimore 

City 49,813 

Whisky, Hoffheimer Bros. Co 49,818 

Wines, S. S. Pierce Co 49,873 

Yeast, crumb, Yost Yeast Co 49,929 

LABELS. 

"Bonafid," for toilet paper, Scott Paper Co. 12,680 

"Bonne tte," for coffee, Fort Smith Commis- 
sion Co 12,671 

' 'Callier's Cut Loaf Cream Candy, ' ' for 

candy, J. B. Callier 12,675 

"Columbia Phonograph Co., Columbia Rec- 
ord," for sound records, Columbia Phono- 
graph Co 12,683 

"Edstrum's Lung Gas," for medicine, O. E. 

Edstrom 12,677 

"Havana Bit," for cigars, P. Wohl & Co... 12,668 

"Hazel Patch," for cigars, O. A. Leistikow. 12,670 

' 'Little Nemo's Barefoot Saudal, ' ' for san- 
dals, II. Jacobs & Sons 12,681 

"McCarthy's Winner," for dry plates, Mc- 
Carthy Dry Plate Co 12,682 

"Mrs. Winslow's Borated Violet Talcum," 

for toilet powder, M. Chubb 12,676 

"Penn's Plasters," for adhesive plasters, 

Penn Chemical Co 12,678 

"Prince's Liniment The Great Panacea," for 

liniment, A. E. Lynch 12,679 

"61," for cigars, Bethany Cigar Co 12,669 

"Soda Mint Water," for carbonated water, 

Soda Mint Water Co 12,672 

"Sponge-Ate The Greatest Bait," for confec- 
tionery, Hook & Crowutteld 12,674 

"Syrect," for syrup, C. II. Keyes 12,673 



FRANKLIN 



Why are Franklins the most economical of all motor cars? 

Because they give not only the best kind of service; but they give it long- 
est; at the lowest operating and maintenance cost ; and they give it every 
day in the year. 



The kind of service Franklin cars give begins 
with an exceptionally efficient engine in which Frank- 
lin air-cooling creates the best-working temperature 
possible to obtain in a gas-motor cylinder; — a temper- 
ature that the Franklin auxiliary exhaust constantly 
maintains by freely discharging the hot gases of the 
explosion ; before the main valve opens; thus pos- 
itively preventing back-pressure and overheating; and 
saving the power commonly lost through burnt and 
leaky valves. 

Franklin flexible wood sills and four full-elliptic 
springs absorb road shocks; thus saving the power 
ordinarily lost through vibration; and making this 
power more fully available by permitting necessary 
speed over rough roads with perfect comfort to the 
occupants of the car. 



These qualities of Franklin cars give them genuine 
usable road ability far beyond that of any other cars 
of their weight, rating or price. 

The great length of service rendered by Frank- 
lin cars comes from the highest grade materials; and 
the most suitable construction of every part; as indi- 
cated by the high grade nickel-steel used; the sheet 
aluminum bodies and Hess-Bright ball-bearings. 

The extremely I 'ow running expense of Frank- 
lin cars is due, first, to the high engine efficiency 
which produces full power on remarkably small fuel 
consumption ; next, to the strong, simple, flexible 
construction which reduces repair cost to the lowest 
terms; and thirdly, to the absence of water-cooling 
apparatus; getting rid of its superfluous weight and 
thus tremendously cutting down tire bills. 



The final important item in the economy of Franklin cars is the fact that 
having no water about them they never can freeze. Their cost may be divided 
by 365 working days in every year — and one day more in leap year. 

Write for the Franklin catalogue — at once the most sumptuous and most sensible motor 
book ever printed. 

Four=cy linder Runabout $ 1 400 Four-cylinder Touring=car $2800 

Four=cylinder Light Touring=car $ 1 800 Six-cylinder Touring=car $4000 

Prices f. o. b. Syracuse 

H. H. FRANKLIN MFG. CO., Syracuse, N. Y., M. A. L. A. M. 

TypeD. Four-cylinder Touring-car. 5 passengers. Air-cooled motor. 3-speed sliding gear transmission. 20 " Franklin 
horse-power. 1 ' Disc clutch. Force-feed oiler on dash. 100-inch wheel base. 1800 pounds. 45 miles per hour. 
Full head and tail-light equipment. 
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KING FOLDING CANVAS BOATS 

Are lighter and more durable than wood. Puncture-proof ; non-sinkable; 
cannot tip over. A revelation in boat construction. Can be carried any- 
where by hand, on bicycle or in buggy, or checked as baggage. When not 
in use, Fold Up Into a Package. Handsome catalog6c. in stamps. 
KING FOLDING BOAT C©„ 6 83 North Street, KALAMAZOO, MICH. 




STATIONARY 
ENGINEERS 



desiring to tit themselves for better paying positions should send for 200-pajre handbook I 

(FREE) describing our Stationary Engineering course, and over 60 other courses, I 

including Electrical, Mechanical and Civil Engineering, Architecture, Me- I 

chanical Drawing, Structural Drafting, Telephony, Textiles, etc, | 

American School of Correspondence, Chicago, ill. 



Signs, Boxes, Souvenirs & Novelties 

of aluminum in any number, style or design; Litho- 
graphed metal signs, boxes, jars, etc. Enameled Iron 
Signs of all colors. Designs, estimates and catalogue. 

N. .1. Aluminum Co., 1.50 Kasstiu St., N. V. II. 31. Willis, 5%r. 



LET US^ BE YOUfr FACTORY 

WRITE -FOR. ESTIMATE ON ANY ARTICLE 

YOU WANT MANUFACTURED 

Stampings, Models. Exper. Work 

write for free booklet' 

THE' GLOBE MACHINE A* STAMPING CO. 

970 Hamilton St., Cleveland, O. 



MAPUIUCDV AM) SPECIAL PAttTS 

iwcMunintni Buii/r ox contract 

new devices developed; successful experimental work 
done Speedily ; skilled labor ; good facilities ; good 
value for your money. 

J. R, ENGEIiMAN MF(i. CO. 
Ii Hudson St. near Penn. Depot, JerseyCity 



PRINTS. 

'Adler's Spring and Summer Clothes, " for 

men's spring apparel, David Adler & 

Suns Clothing Co 1,580 

'An Easy Shave," for shaving soap, O. F. 

Woodward 1,576 

'Fit-Easy," for shoes, A. S. Bacon 1,578 

'Hammer the Hammer," for revolvers, Iyer 

Johnson's Arms and Cycle Works 1,581 

'Men's Apparel," for men's apparel, W. C. 

Both 1,579 

'Sauer's Famous Flavoring Extracts,' ' for 

flavoring extracts, C. F. Sauer Co 1,573 

"The Delicious," for candy, Rochester Candy 

Works 1,575 

'The First Hands,' ' for flour, Washburn 

Crosby Co 1 , 574 

'The Knox-All Hat," for hats, F. A. Lux.. 1,577 



uLJ,!fa}lli&3 Corliss Engine*, Brewers 
■■aid Bottlers Machinery THE VILTER 
MFG. CO.. 899 Clinton St., Milwaukee, Wis. 



MnnFK & EXPERIMENTAL WORK. 

IflUULLu Inventions developed. Special Machinery. 

E. V, BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 

PARKER, STEARNS & CO., 



Expert Manufacturers 
Fine Jobbing Work 

228-229 South Street, New York 

Models & Exper. Work, < Jears, Dies, Tools, Small Machy. 
Scient. Insts. M. P. Schell,506 Mission St., San Francisco 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
In print issued since 1863, will be furnished from 
this office for 10 cents, provided the name ami 
number of the patent desired and the date bv 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars) 
address Munn & Co., 361 Broadway, New York. 



MODEL'S fCHICAGO MODEL WORKS 



Foot and Power Lathes 

Send for c ' talogue and prices 

Carroll-Jamiesoii HI acliinc Tool Co., Batavia, Ohio 



mim 



& INVENTIONS PERFECTED 
gs UNION MODEL WORKS 

K* 193 SO CLARK St CHICAGO. 



AT O V ELT [ESand Patents required for English market. 
^ Send samples and write W. TUCKER & COY, 16 
and 17 Devonshire Square, London, E. C, England. 



Dies, Tools, Models and Special Machinery. 

HOE FT A, MOORE, Chicago, U. 



STEEL TYPEWRITER TYPE 



We malte, or will furnish complete outfit for making 1 , 
all styles. NEW YORK STEXCIXj WORKS, 
100 Nassau Street, New York. 



U/AUTCn Master Mechanic, competent to take 
WnNICU charge of large general manufacturing 
plant, in New Jersey. First-class references required 
Address MECHANIC, 794 Broad St., Newark, J\. J. 



MOTOR BOAT SUPPLIES aSfo^'fr."'??. 

Whistles, Tools and all Accessories. Catalog on request. 
BECKELEY-RALSTON CO., 86 Michigan Av., Chicago. 

MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 



■^VL>AA' ■ SEND FOR 

</ w . Catalogue 

•< ^W.ttD'.MO'G'E'Y. 

BAYONNE C TY. M.O ■ 



SETS OF CASTINGS 



MODEL 



ENGINES r 

SEND 1[)« FOR 126 PAGEf 

ILL. CATALOGUE. 
ALSO TOOLS,! 



fAR VVHtELS.& PARTS OF MODE 



^ws^^wi % -^^ss^mim 



Removed to 183 Milk Street. 



WANTED 

TEN MILLION, FiRST QUALITY, 3-16 IN. STEEL BALLS 

Address Richardson Ball Bearing Skate Co. 

501 Wells St., Chicago, III. 



Watch Tacoma Grow! 



POPULATION 



1900. 37,? 14. 
: 190B. 83,000. 



Leading manufacturing city of Pacific Northwest. Best 
steamship and railway terminals on Pacific Coast. Six 
additional transcontinental railroads entering Tacoma. 
Send ten cents in postage for illustrated literature to 
SECRETARY, CHAMBER OF COMMERCE AND 
BOARD OF TRADE, Tacoma, Wash. 



DON'T BUY GASOLINE ENGINES 



UNTIL YOU INVESTIGATE 
"THE MASTER WOKKMAN." 



all one-cylinder engines; revolutionizing gas power. Costs Less to Bu 
tionary or traction. Mention this paper. Send for CATALOGUE. 



iny and Less to Ru... 

THE TEMPLE PUMP CO. 



a two-cylinder gasoline engine superior t» 
Ouickly, easily started. No vibration. Can be mounted on any wagon at small cost — portable, sf»- 
"■- "~ Mfrs., Meagher & 16th Sts., Chieago. THIS IS OUR FIFTY-SECOND YEAR. 
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LIMITED 



Manufacturers of High Grade 

Rubber Belting 

Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber Tiling. 
Also manufacturers of moulded 
and special rubber goods of 
every description. 

Write for catalogue. 

91-93 Chambers St., New York 



CHARTER 



Stationaries, Portables, Hoisiers. Pump- 
ers, Sawing and Boat Outfits, Combined 
I with "Dynamos. 

Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 



Ail varieties ar, 10 west prices. Best uailroad 
Track and Wagon or Stock Scales made. 
Also lOOti useful articles, including Safet,, 
Sewing iiachines. Bicycles, Tools, etc. save 
Lists Free Chicago scale Co.. Chicago. 111. 



TOPPAN Power Dories and Whale Boat Launches 



SAFE 

PRICES 
DORIES 

$195.00 



1111 t rn tl ■ ' ■ 1 rji 



18 feet, 
20 " 
22 " 
26 " 
30 " 



240.00 
275.00 
385.00 
525.00 




SPEEDY 






PRICES 


LAUNCHES 


IS 


feet, 


$240.00 


20 


it 


290.00 


22 


it 


325.00 


2S 


« 


450.00 


30 


« 


575.00 



Cut Above 26 Feet. 

EXTRA FOR TRUNK CABIN ON 26 FT.. $56; ON 30 FT., $70. 



ALSO SPEED BOATS. 

ENGINES: Toppan-Simplicity ; Also Termaat & Monahan in Stock 

Special 15-Ft Pishing Dory, $125 ; lii H. P Engine. 
TOPPAN BOAT MANUFACTURING CO., 10 Haverhill St., BOSTON, MASS., U. S. A. 

Send 2 stamps for New 1906 Catalogue 




What Is Daus'Tip-^Top? 



TO I'lfOVE ihmr>jiuE' "TIp-Top" 5s 

Ihe heal ami flinipteat device i:-r :? -i.!.in-» 

100 voptvn from pen-" riu*n mA 50 

topi** from lvpe«ritun arigtitn], rw wlJ] 

flhiu co-uipltrHi rliip]ta4tiH% «p *rz(, 

wHhtiut =.S ■!.■[.< i— i l , M ten I l)j 

dayV trlul. C|W 

Price *".»o lew *HZ » * 

trinltUli*rountot rm nel 

^:.:.'- I'lt *'v:ii. or VjF 

TheFelii A. B. DansDuplieator Co., DausBldg., Ill John St., Sew fork 




TOOL KNOWLEDGE CHEAP 




In fact you can have it free ! 
This cut represents our new Tool 
Catalogue No. tltl* It is cloth- 
bound and contains 950 pages all 
about Tools. Full descriptions 
and thousands of illustrations. 
Sent post-paid on receipt of $1.00 
which is refunded on your first 
purchase from us of $10.00 or over. 

MONTGOMERY & CO. 

105 Fulton St., N. Y. City 



Ikusch&Lomb 
Microscopes 



This is an invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leading 
laboratories everywhere and by individual 
workers who know the best. 

Bausch & Lomfc Optical Co. 

MANUFACTURERS 
ROCHESTER, N. Y. 

NEW YORK CHICAGO BOSTON 

SAN FRANCISCO FRANKFORT A-M GERMANY 



\ 



IT PAYS BIG 

Toainusethe 
Public With 



Motion Pictures 



NO EXPERIENCE NECESSARY 
as our instruction Book and 
"Business Guide'' tells all. We 
1 furnish Complete Outfits with 
Big Advertising Fosters, etc. 
Humorous dramas brimful of fun, 
travel, history, religion, temper* 
ance work and songs illustrated. 
One man can do it. Astonishing 
Opportunity in any locality for 
a man with a little money to show 
in churches, school houses, lodge 

halls, theatres, etc. Big profits each entertainment. Others 

do it, why not you? It's easy ; write to us and we'll tell you 

how. Catalogue tree. 

AMUSEMENT SUPPLY GO* 467CbemicalBankBld$..CHICAGO. 







MOTSINGER AUTO-SPARKER 

starts and runs 
Gas Engines without Batteries. 

** No other machine can do it successfully 
yfi± for lack of .original patents owned by us. 
No twist motion in our drive. No belt 
or switch necessary. No batteries 
whatever, for make and break or 
iump-spark. Water and dust-proof. 
Fully guaranteed. 

MOTSINGER DEVICE MFG. CO. 
14- Main Street, Pendleton, Inch, U. S. A. 



WHICH FLOOR DO YOU PREFER ? 

If the one to the right let us tell you how easily it is done in thousands 
of homes bv the use of 




Qrippin's Floor Crack Filler and Finishes, 



Our improved method of fin- 
ishing all floors. Sanitary 
simple and inexpensive 
Skilled labor is not necessary 



Write NO W for descriptive 
matter to 

QRIPPINMFQ. C0.,Dept.6 

NEWARK, NEW YORK STATE 

APTliR TilEATMIiNT 





Civil Engineering and Surveyors' Instruments 

DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS 

A. S. ALOE CO, 507 Olive Street, - - _ St. Louis, Mo. 

Write for Catalog. " Sent Free." Correspondence Solicited. 



STEAM USERS 



(alow Packing 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFG. CO. 

16 Warren St., New York 



Slate Gives Place to Taylor 

Old Style Tin After 

Eighty YeaTs' Trial 

The roof of the old Franklin Insti- 
tute, one of Philadelphia' s most cher- 
ished landmarks, had given trouble for 
nearly eighty years. Although an insti- 
tution having for its purpose the promo- 
tion of the mechanic arts, its own roof 
history has been a continuous round of 
inspecting, repairing and replacing. Re- 
cently a committee, delegated to select 
the best roofing material obtainable, de- 
cided in favor of "Taylor Old Style" 
tin, and this historical structure now has 
a roof that will undoubtedly out-live the 
building. Taylor Old Style tin was 
probably never selected for a more im- 
portant purpose, or by a more compe- 
tent committee. 

Our booklet, "A Guide to Good Roofs," 

will interest all who are interested in good roofs. 

N. & G. TAYLOR COMPANY 

ESTABLISHED 1810 

Philadelphia 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPLES * no INFORMATION on APPLICATION. . 



NICKEL 

"AND 

Electro-Plating 

Apparatus and Material. 

THE 

Hanson & VanWinkle 

Co., 

Newark. N, J. 

92 William St., N. S\ 
30 & 32 S. Canal St. 

Chicago. 





At ] hi [hi for |ii-]ri'i( L frfv- from cu ih p Until u h» n»i| cure Is a -Ulh 

Qatar j J .^siUintT. let nk sunn mi , 

IS5 W. Sllb St,. Nbw York., N. Y, 33*1 MJiihjpm A^., Chicago, III 
B l3S Jeffurson Avl'., Itetroft, >lfah. 38 Dc.fownrc Ave,, CundtDj N.J, 
P» Tn-iiiant St,, IkHion, Muss. S5SJ FJffll A*tr,, S. Ifteattte. wasIi. 

AqJ Ail Other Principal cnjes. H EnLerettal In" Sltfam ar Sail Y^ht 
Motor Koala, Row Bonis, HutLlinir UcmU, Dinttfya, Ounces, EutfWs :ird 

BoQaffewzttru. satisfaction ^uakanteed. 

Rjuftte Jiont Mf#. Co., Um Si*, Hutfcvffon, 1 
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Canoes $31.50 Up 

Best Cedar, canvas covered — highest possible quality 
prompt deliveries. Write for 1906 Catalogue No, 
FEASER HOLLOW SPAR «fc BOAT 
Greenporl, Suffolk Co., L. I., N. T. 



\ 

CO. ^k 



(h Boats Knocked Dow% 

We do the work — you nail together. 
You save one-half the boat factory's 
price and get a better boat. You can 
finish it to suit your own require- 
ments. Every part is perfectly fitted. 
Instruction sheets to guide you 
through entire work. Our price for 
the fitted parts is about equal to what 
the rough lumber would cost you. 
Cost for freight is low. Materials for 
a 35-foot boat can be shipped to New 
York for $10.50. <][ Every boat is es- 
pecially designed to suit purchaser. 
Materials are furnished for boats of 
any length, any width, any depth, 
any model. Write for catalog to-day. 




MR!-*' YOUR OWN ELECTRIC LIGHTS 

Any size place, summer homes, launches, yachts, etc. 
Kvery detail included; very best material; practical. 
So simple no electrician required. Light AH the Time, 
as storage battery included. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 
sawing wood, refrigeration, etc. For our new 56-page 
Catalogue describing over 100 different outfits, address 

ELECT RIO DEPRTM ENT 
RICHARDSON ENGINEERING CO., Hartford, Conn. 




§1 'HE'S VERY QUICK AT FIGURES" 
"ALRIGHT, GIVE HIM THE JOB" 

CAN THIS BE SAID OF YOU? 

This Book "RAPID CALCULATION," will give you in a very short 

space and with little effort, the new system of lightning calculation for business 
use, that has been discovered after life study by an expert calculator. 

Vour salary is bound to grow if you can do your figuring more quickly 
and correctly than the usual run of business men. 

Don't waste time thinking it over. Send atonce, now, when you read this 

" Putting Off is the Thief of Opportunity" 



To any reader who sends in the pngenumber on which 
Rapid Calculation" wllT be sent FREE. 



SPECIAL OFFER. 

this adv. is printed, a copy of —.....- 

This is your chance to increase your salary at the cost of a 2c. stamp. 



Commercial Correspondence Schools, 390 c Commercial Bldg., Rochester, N. Y. 




Mullins Pressed Steel Boats Can't SinK 

Easier to Row— Absolutely Safe 

Made of pressed steel.withair chambers in each end like a life boat. 

Can't leak — crack — dry out or sink — last a lifetime. Every boat 
guaranteed. The ideal boat for families — summer 
resorts — parks — boat liveries, etc. Strong — Safe — 
speedy. Write today for our large catalog of row 
boats, motor boats, hunting and fishing boats. 
The W.H.Mnllina Co., 118 Franklin St., Salem, 0. 



FRED MEDART, St. Louis, Mo. 

Originator of the knocked-dowu boat system 
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Motion Picture 

MACHINES and FILMS 
STERE0PTIC0NS and SLIDES 

For Public Entertainments, in 
Theatres, Halls, Show Tents, etc. 
Catalogue No. 9 Free 



KLEINE OPTICAL C O., 52 State St. , Chicago, III. 



A Chain Drill 

that is built right— not only in spots, but all 
theway through. It has a three-jawed chuck 
for holding round shank drills to % inch. 
The square shank style can't come within a 
mile of it for accuracy. $5.00 each. This 
Automatic Drill is m ade in the shops of 

GOODELL-PRATT COMPANY, Greenfield, Mass. 

Send for catalogue—free. 

UAJstereopticonaanaMovingrtcture Machines 
—all sizes, all prices, views illustrating 
timely subjects. Fine-filtiing for Church and Home 
Entertainments. Men with small capital matemooey 
giving public exhibitions. Illustrated catalogue! roe. 
U II I ICTCR MFe - OPTICIAN, • 

■nCALLIO ■ til) 4t> Nassau St.. New Yorfi. 
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Commercial Brains 

I measure every typewriter 
I— quality for quality— attri- 
|bute for attribute— by the k\ \Zt 

Underwood 1 1 

I Hour approach It in respon- 
Isiveness — in mechanical per- 
fection. How resemble it in I 
I appearance, design and fin- I 
I isn. Its increasing fame 
I makes permanent the Stand- 
lard— 
I THE ORIGINAL OF ITS KIND 

limitations are Never so Good 

UNDERWOOD TYPEWRITER CO,. 
241 Broadway, New York. 



Important Announcement 

AT LAST AMERICA HAS A NATIONAL REFERENCE WORK, IN WHICH NORTH, SOUTH, EAST, 
WEST, CANADA AND SOUTH AMERICA HAVE FULL AND TRUE REPRESENTATION. 

F 



m 
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EADERS OF THE SCIENTIFIC AMERICAN will 
be gratified to leam that the great work or reference upon 
which we have been so long engaged is at last completed. 
After years of patient labor and research and with the 



co-operation of America's foremost scholars and experts, 

The New 

ftMERieANA 

stands as an achievement which has already met with the enthusiastic 
approval of the American people. It is now no longer necessary to 
consult foreign works of reference for information concerning American 
Biography, American History, American Industries, and our American 
Institutions. 

The AMERICANA is the work which the condition of affairs 
in the Encyclopedic world made necessary. Before ever a line was 
written for this great work the Ideal was set : A National Work — 
Universal in its information — American in its Production. 

The AMERICANA is distinctly a National Work. It is made 
by Americans. Every section of America has been called upon to 
contribute, and for the first time in a reference publication North, South, 
East and West, Canada and South America have full and true 
representation. 

The AMERICANA is NEW FROM COVER TO COVER— 
new and beautiful type, new maps, new engravings and colored plates, 
new text illustrations, and, best of all, NEW AND ORIGINAL 
TREATMENT THROUGHOUT by the foremost 

American Expert Authorities. 

The AMERICANA is the work of a thoroughly organized body of skilled 
experts each selected for his special fitness and intimate knowledge of the subject 
assigned to him. These trained and progressive workers have struck out into new 
paths; they have proceeded upon an entirely netu plan and that plan embodies the 
idea which has advanced our country to the front rank among the nations — the idea 
of reaching the core of things by the shortest method. This is the American 
Plan. You'll catch the spirit of it as you turn the pages of the work and note its 
conciseness yet comprehensiveness, while the names of the eminent writers of the 
signed articles are an ample assurance of accuracy and authoritativeness. The 
AMERICANA has commanded the services of so many distinguished educators, 
scholars and experts as to justify in the truest sense the title bestowed upon it — 



M 



merica's National System of Reference." 



" I am truly delighted with the tone and 
arrangement of this strictly American pub- 
lication."— B. J. CIGRAND, 

Director Chicago Public Library. 



"The treatment throughout is thoroughly 
American and conspicuously so in its 
wonderful compression. It goes straight to 
the core of each subject." 

—Edgar M Barber, c. P. A., 

U. S. Treasury Dept. 



"The work breathes the spirit of to-day 
even in the description of things ancient. 
It explores the dark comers of the past by 
the aid of the arc light and radium." 

—St. Paul Pioneer Press. 



" I consider it in every respect, the best 
encyclopedia published." 

—P. N. Johnston. 

Reference Librarian, New York Public Library. 



FRC Jl^ O N No mere advertisement can convey an adequate idea J the vast REQ UEST BLANK 



w^ *j% {^ • j *j% ^ /•% interest and immense utility of the AMERICANA, or of its excep- 
*^ *"* \£ V J-* w M tional value and sumptuous appearance. Let us send you therefore 
a handsome 120-page hook containing specimen pages, maps, full-page plates, duo tones, 
color plates, and text illustrations, with portraits of celebrities, full-page photographic 
plates of the most interesting and up-to-date subjects- The Americana '"^■""■»> 
being the best illustrated of all reference 'works. With the object jfg^^^F 
of making the Americana quickly and widely known, before placing the work in the hands of 
dealers for general distribution, we will accept orders direct at a large reduction from the 
established price. Those interested are requested to make appli- a «j% «t w^ * » 
cation immediately. The work is sold exclusively in connection w E# 1™ 1/ a\ art 

with the SCIENTIFIC AMERICAN, and cannot be otherwise AT ^NPF j Town and State 

... i\ 1 VJlNV/E* CUT OUT AND MAIL TO-DAY 

obtained. 



SCIENTIFIC AMEiRICAN COMPILING DEPT. 
258 Fifth Ave., New York City 

Without obligating myself to purchase I would like to receive 
FREE, your 1 20 page Book of Specimen Pages, Maps, Duo tones, 
Color Plates, Portraits, etc., of the NEW AMERICANA, with 
particulars of your special low price advertising proposition. 

Name 

Occupation 
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SPEEDWAY 

Gasolene MaLfiive Engine 




Best in Design. Best in Material. 
Best in Workmanship. Best in Method. 
Best that Money Can Buy. 

We build also Steam and Sail Yachts, Gasolene and 
Naphtha Launches, Steel and Wood Vessels. Marine 
Steam Engines and Boilers. Twenty years experience 
in this line. 

GAS ENGINE & POWER CO. 
and CHAS. L. SEABURY & CO. 

CONSOLIDATED 

Morris Heights, New York City 

Send 10 cents stamp for illustrated catalogue. 

Member of the National Association of Engine and Boat Manufacturers. 




The pen with 



the Clip-Cap 



In Coat 




Holds pen firmly In 
coat pocket. Inside 
' outside. 



In Vest 



SEND FOR CATALOGUES OF 




21-FOOT OPEN BOAT. 3 H. P 



LOZIER 



MOTOR 
BOATS 

BOOK EIGHTEEN 

Our line of Stock 
Boats for 1906 
includes our Special 
20-foot $325 Open 
Boat (with 3 H. P. 
Lozier Motor) — of 
which so many were 
sold last season — and 
our Regular 21-foot 
3 H. P. and 26-foot 
5 H. P. Open Boats, 
at respectively $600 
and $800. This 
is a fine line of 
high-grade boats 
whose increasing 
popularity from 
year to year war- 
rants our build- 
ing them for 1906 
in larger quanti 
ties than ever before 

THE LOZIER 



HIGH 
GRADE 

MARINE 
MOTORS 




BOOK TWENTY-ONE 

The Marine Motor 
Line is a most 
complete one, in- 
cluding both Two- 
cycle and Four-cycle 
Types, in Single- 
cylinder, Double-cyl- 
inder and Four-cyl- 
inder construction. 
The Two-cycle line 
includes 3, 5 and 7 j4 
H. P. sizes in Single- 
oylinder, and 10 and 
15 H. P. Double- 
cylinder. The Reg- 
ular Four-cycle line 
includes 20 H. P. 
Doubl e-cylinder 
a n d 40 and 55 
H. P. Four-cyl- 
inder. Our Spe- 
cial lightweight 
25 H. P. Four- 
cycle Motor weighs 
with clutch and 
bed-plate only 775 lbs. 

MOTOR. CO. 



1733 BROADWAY, NEW YORK CITY 

Western Aient, T>A$T B. SOUTHARD. HI 9 Michigan Ave., Chicago, 117. 
3TIVHOLLS BROS., Limited, Toronto, Ontario, Agents for the Province of Ontario, Canada 




Holds the pen rigid- 
ly and securely — 
never drops out. 

On Blouse 

or Shirt 




Can be held right 
side up even on the 
belt, as shown. 



NO Danger of loss with the Ideal 
Clip-Cap attached to your fountain pen. 

Riding or Driving, Steaming or Sailing, Hunting 
or Fishing, Working or Playing, Indoors or Out this 
little thing means that your pen is always at hand. 

You can carry it safely in any pocket — even if 
you haven't got a pocket you can hang it on your 
shirt or belt. 







Waterman's Ideal Fountain Pen 

is made in many different sizes with all grades of pen 
points, at varying prices from $2.50 upward. It is the 
" Standard of the World" because it feeds easily and 
constantly and never sputters, spills or balks. 

All reputable dealers carry them — others carry 
imitations. 

Our booklet will educate you on many different 
grades your dealer can procure. 

Ask for " Points for Penmen, Edition A." 



L. E. Waterman Company, 

173 Broad-way. New York 



209 State Street, Chicago 

136 St. James Street, Montreal 



S School Street, Boston 

J 8 Geary Street, San Francisco 
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Every Owner and Chauffeur 
should enter our 



^lOOO 

Tire Economy- 
Competition 

which, even for those participants who win no 
cash prizes, will be the means of tremendous 
saving in the tire expense item for the year. 
Particulars on request. 



We Stand for 
Tire Economy 



and our tires are built for that 
principle 

The cost of upkeep of the car equipped with 
Pennsylvania Clinchers — if our instructions on 
usage are followed — will at least be very rea- 
sonable. 



PENNSYLWIA RUBBER (ft JEHCnEJL 



NEW YORK, 1665 Broadway 
PHILADELPHIA, 615 N. Broad Street 



BOSTON. 167 Oliver Street 
CHICAGO, 166 Lake Street 



LONDON, 4 Snow Hill 



